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Repairs To the U.S. Naval Dis- 
patch Vessel ‘‘Dolphin’’ 


(CONTRIBUTED) 


The necessity for renewing, in steel 
ships, the structural work supporting the 
boilers occurs so frequently that it ordi- 
narily excites no comment. Occasionally 
there are special conditions that render 
the work difficult, or through attendant 
circumstances and past history of the 
ship, such an incident presents unusual 
interest. This last is believed to be true 
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dispatch boat or flagship, the designers 
being governed by the desire to provide 
for a high speed capable of being main- 
tained several days. 

The extreme length of the ship is 257 
ft.; the displacement at mean draft, 1500 
tons; the designed spced, 15 knots; the 
designed indicated horsepower, 2300; the 
coal capacity, 310 tons; and the contract 
price, $315,000. The “Dolphin” was 
rigged, as shown in the first figure, as a 
three-masted schooner, and was provided 
with sails as such, though one of the 
masts and the sails were taken off many 
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contract, showing a deficiency of 182 hp. 
from that required. 

Despite the recommendation of the 
Naval Advisory Board that the vessel be 
accepted, the Secretary of the Navy, W. 
C. Whitney, declined to authorize the ac- 
ceptance of the vessel and after some 
correspondence required the contractor 
to hold another trial. He appointed « 
special examining board at the same time 
to report as to whether the ship had been 
constructed in accordance with the terms 
of the contract. This board reported, 
after three trials, on one of which she 


S. S. “DoLRHIN” AS APPEARING WHEN First BUILT 


(Since then the mainmast and sails have been removed and the rig correspondingly changed.) 


of the “Dolphin,” which is at the Brook- 
lyn Navy Yard for extensive renewal of 
structural steel in the machinery spaces, 
due to its having corroded away. 

The “Dolphin” was the first steel ves- 
sel constructed for the U. S. Navy and 
was laid down in 1883, being intended for 
use as a “dispatch vessel, capable of 
furnishing rapid communication from the 
seat of government to any point on the 
coast or the West India Islands,” or, in 
case of the formation of a United States 
squadron, it was expected to act as fleet 


years ago. She was built by John Roach, 
of Chester, Penn., who built, also, the 
“Atlanta,” the “Boston” and the “Chi- 
cago.” 

The first trials of the “Dolphin,” in No- 
vember, 1884, resulted in breaking the 
thrust section of the propeller shaft. This 
section. was of steel and, as a result, it 
and other steel sections of the shaft were 
replaced with new ones of wrought iron. 
On the second trial, held in March, 1885, 
the engines failed to develop the collec- 
tive capacity of 2300 hp. specified in the 


grounded, their opinion that the “Do!- 
phin” had not the requisite strength and 
stiffness to enable her in all weather to 
make the speed required by the contract, 
nor the necessary power to make the 
specified speed of 15 knots in all weather. 
After considerable correspondence, the 
acceptance of the “Dolphin” was author- 
ized in 1885, but the determination as to 
whether full payment, stipulated in the 
contract, should be made was left for set- 
tlement by the courts. In the meantime 
the contractor had made an assignment 








1184 


in bankruptcy, due probably to financial 
difficulties consequent on not having the 
“Dolphin” accepted and paid for. The 
whole transaction had the appearance of 
being inspired by politics, and it was so 
charged freely. Considerable recrimina- 
tion was indulged in and some persons 
to this day harbor resentment caused by 
the episode. 

The seaworthiness of the “Dolphin” 
and the strength of her construction and 
the satisfactory qualities of the materials 
used have been amply demonstrated in 
the course of her long service. 

The work for which the vessel is now 
laid up is due primarily to her age 
and service, though some of it may be 
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shoring the boilers up from the bottom of 
the dry dock, shifting them around so 
as to leave a clear space for the work, 
or their removal from the ship. The 
first plan of lifting the boilers and sup- 
porting them from the bottom of the 
dock was considered and it was found 
that, due to the structure as shown on 
the sectional view (Fig. 2), it was not 
possible to raise them more than 18 in., 
and this would not give sufficient space to 
permit the riveters, etc., to work to best 
advantage. Then consideration was 
given to shifting the boilers around, 
which could be accomplished by cutting 
away the bulkhead, separating the bun- 
ker space from the boiler rooms. This 


SECTIONAL View, U. S. S. “DOLPHIN” 


and inaccessible places especially on 


starboard side.) 


attributed to the design, which rendered 
part of the structure around the boilers 
inaccessible. At any event it may be 
considered to be rather remarkable, when 
the age of the ship is considered, that 
the structure has lasted so long. 

From time to time for a number of 
years, patching the steel work has been 
done when the ship could be spared from 
service. In the fall of 1911 the corrosion 
had progressed to such an extent as to 
cause some doubts as to the vessel’s sea- 
worthiness in all conditions, and a board 
of survey was ordered. The board re- 
ported the vessel as being, in its opinion, 
quite seaworthy, but found that the cor- 
rosion of framing in boiler- and engine- 
room spaces had proceeded to a serious 
extent. They recommended the renewal 
in boiler and engine rooms of floors, re- 
verse bars, longitudinals, rider plates, 
fore and aft angles, and parts of boiler 
saddles, foundations for pump machinery, 
and tops of fresh-water tanks. 

These repairs involved the renewal of 
boiler saddles and consequently either 


method was decided upon until it was 
found that repairs were required on the 
boilers themselves; then although their 
removal from the ship required con- 
siderable structural work, it was decided 
to do it. ° 

The question arose as to whether the 
outside shell plating of the ship had not 
suffered to such an extent as to render 
renewal necessary. With this in mind 
holes were drilled through in a number 
of places where it appeared from sound- 
ing or from evidence of corrosion that 
the metal had suffered. The minimum 
thickness of steel found was % in., 
which is amply sufficient for a vessel of 
this size so, strangely enough to many, 
no renewal of outside plating is neces- 
sary. 


The Death Rate of the District of Co- 
lumbia for the year 1911, was 17.8 per 
1000. This was the lowest death rate 
ever recorded for the District. The rate 
for the white population was only 14.61 
as against 26.12 for the colored popula- 
tion. 
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Concrete Construction of the 
Watertown Plank Road, 
Wisconsin 
By H. J. KUELLING* 


The Watertown Plank Road extends 
from the western city limits of Mij- 
waukee, Wis., to the city of Wauwatosa. 
a distance of 8300 ft. The first 2000 ¢; 
of this distance is down a long hill with 
almost a uniform grade of 412%. The 
remainder of the road follows a more 
easy grade, varying from 0.5 to 1.5 
The alignment of the road is more or less 
crooked, due to the fact that the road 
follows along the base of the hill down 
which its first stretch of 2000 ft. extends 
The road is one of the oldest and has the 
heaviest traffic of any road leading into 
the city. Along it are situated two large 
breweries, two stone quarries and a brick 
yard, besides several other minor indus- 
tries, all of which send heavy loads into 
the city. In addition to this regular heavy, 
traffic, there is a considerable amount of 
mixed traffic from outlying districts. 

It was decided to build the first 2000 
ft. of this road with sandstone-block pav- 
ing on a 6-in. concrete foundation and a 
2-in. sand cushion, with a total width for 
the pavement of 24 ft. The remaining 
6300 ft. is of one-course concrete (of 
1:2:4 mixture), 18 ft. wide, having a 
thickness of 8 in. in the center and 6 in. 
on the sides. This gives the road a flat 
subgrade, as the crown is 2 in. in a width 
of 9 ft. The arrangement is shown in 
Fig. 1, although this represents a con- 
crete pavement only 15 ft. wide, on the 
Mukwanago Road. 

The contract for the construction of the 
Watertown Plank Road was awarded to 
the J. Rasmussen & Sons Co., of Oshkosh, 
Wis., at the following prices: 

1. Grading previous to placing the con- 
crete, 49c. per cu.yd. This item was rela- 
tively small because the road had been 
well graded by the town authorities from 
time to time. The final estimates of 
grading have not been made as yet, but 
will probably run between 1500 and 2000 
cu.yd., most of which consisted of tear- 
ing up the old macadam and gravel road- 
bed. 

2. Placing the 12,600 sq.yd. of con- 
crete paving, 40c. per sq.yd. 

3. Constructing 5333 sq.yd. of sand- 
stone-block pavement, 80c. per sq.yd. 

All materials were furnished to the 
contractor, the water and cement being 
furnished on the job. The remainder of 
the materials, consisting of stone, gravel, 
sandstone blocks, steel and asphaltic felt 
for the expansion joints, were furnished 
at the nearest railway switch track. 
Later an agreement was reached whereby 
the stone and gravel were hauled in from 
local quarries and pits, the contractor to 
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pay 7%c. per sq.yd. of pavement for 
hauling the same. Most of the gravel cost 
90c. per cu.yd., delivered on the job, 
while the crushed stone cost $1 per cu.yd. 
delivered. The sandstone blocks cost 7c. 
per block, plus the freight, which was 4c. 
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crew averaged about 300 lin.ft. per day 
when working. 

The total cost of the sandstone section 
was about $2.85 per sq.yd., while the cost 
of the concrete was about 95c. per sq.yd., 
both exclusive of grading which averaged 


per 100 Ib. About 23 of these blocks about Sc. per sq.yd. for the entire job. 
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Half Section in Cut 


Half Section on Fill 


Fic. 1. CROSS-SECTION OF HIGHWAY WITH 15-FT. CONCRETE PAVEMENT; MUKWAN- 
AGO ROAD, MILWAUKEE CoUNTY HIGHWAY DEPARTMENT. WISCONSIN 
(H. J. Kuelling, County Highway Commissioner, Milwaukee, Wis.) 


were required per sq.yd. The asphaltic 
felt for the expansion joints cost $55 per 
ton, and the steel $4.50 per mile (with the 
joints placed 25 ft. apart). These prices 
brought the cost of each joint to about 
$2.75. The water was piped in 2-in. gal- 
vanized-iron pipes from city hydrants to 
the mixer, the water being paid for at 
14c. per cu.yd. of concrete placed. The 
cement was delivered on the job at $1.04 
per bbl. 

Work progressed at the rate of about 
300 lin.ft. of concrete per day, the same 
crew, however, being used to prepare 
subgrade and do grading as well as to 
place the concrete. The average crew 
was made up as follows: 


1 foreman. 

1 man who assembled the expansion 
joints of steel and felt ready to be 
placed in the road. 

3 men who trimmed up the subgrade 
so the material could be dumped 
and the concrete placed. 

2 form setters who easily handled the 
specially made steel and wooden 
forms, which are held in place by 


iron pins running through the 
forms, 

6 men who shoveled into wheelbar- 
rows. 


men who handled the wheelbarrows. 

men for handling cement (one who 

delivered it and one who dumped 
the cement into the hopper). 

1 engineman on the mixer, which was 
a Foote batch mixer with a short 
delivery spout. On this job the 
engineman also ran the hoists. 

1 fireman at the mixer. 

1 man who handled the spout for plac- 
ing the concrete on the road. 

2 men who struck off the concrete with 
a strike-board cut to the crown of 
the road. 

1 man who finished the concrete and 
trimmed the edges. The trimming 
was done from a bridge which 
rested on the forms. 

1 man who helped at various jobs. 


This made a total of 25 men, whose 
Pay amounted to about $63 per day. This 
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The cost of the concrete section is made 
up about as follows: 


Cents 

Hauling materials and mixing and placing 
same w.0 
Cement 33.0 
Stone and gravel 15.0 
Joints 6.5 
Inspection and furnishing water 15 
Total, per sq. yd. 95.0 


The expansion joints are erected sepa- 
rately by one man who fastens two pieces 
of felt and two pieces of steel together 
with small clips. This leaves the whole 
joint ready to be placed in the road when 
the concrete outfit is ready for it. This 
joint is a patented contrivance,* con- 
sisting of two steel plates on edge, with 
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Fié. 2. EXPANSION JOINT IN CONCRETE 
ROAD 
(Not to scale.) 


two layers of felt between them, as 
shown in Fig. 2. The plates are ‘\ in. 
thick and 2% in. deep, and are punched 
or slotted at the middle to form pro- 
jecting wings or lugs about 5 in. long. 
These wings serve to anchor the metal 
in the concrete. The felt is an asphaltic 
felt, furnished in the width desired, which 
in this particular instance was 7 in.; it 
is done up in rolls of about 35 Ib. in 
weight. The width of the expansion joint 
is two thicknesses of '% in. felt. 


_—— 


*The R. D. Baker Co., Detroit, Mich. 


1185 


For the concrete on most of the work 
we had one part of crushed stone (from 
344 to 1‘ in. size) to two parts of pit 
gravel. However, | do not consider this 
a good plan, as it would be safer to sepa- 
rate the sand and stone in the gravel be- 
fore adding additional stone to it. Some 
of the stone in the gravel ran as high as 
2 and 2'% in. in size. 

The concrete was mixed quite wet and 
therefore received very little tamping. 
The surface of the concrete, after being 
struck off to the form of the road, was 
finished from a bridge by means of a 
hand float, after which the surface was 
lightly broomed. The steel forms were 
channels which had holes bored through 
the flanges through which iron pins were 
passed, thus holding the channel in any 
position desired. The wooden forms were 
held in line by pins and strips of metal 
which extended between the 2x6-in. 
sticks and overlapped. 

During construction, the traffic was 
sent around on side roads, of which there 
were a considerable number entering into 
the road being constructed. Where this 
was impossible, some of it was cared for 
by sending it along the sidewalk space. 
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Gatun Lake, on the Panama Canal 
now covers an area of about 100 sq.miles, 
with its surface at an elevation of 50 
ft. above sea level. When the lake is 
level of 87 ft 
above sea level, its area will be 167.4 sq 
miles. The interesting sanitary condl- 
tion of the lake is described as follows 
in the “Canal Record” of Nov. 27: 


In its spread the lake inundates a ter. 
ritory covered with timber or dense 
vegetation or swamp. The vegetation 
has been decaying, and the stagnant 
backwaters are dark and tainted with 
the various odors of putrefaction In 
some instances the water has become so 
exhausted of oxygen as to kill quantities 
of fish, the decaying bodies of which 
add to the taint. 

At the spillway of Gatun Dam, where 
the water is passing over the uncom- 
pleted portion of the ogee, at elevation 
+ 50 ft., it has a strong and repulsive 
smell, mostly of hydrogen sulphide. This 
sulphide is present to such extent that 
liberated from the spray in gaseous 
form, it attacks the paint on nearby 
ironwork and buildings. A stiff breeze 
across the spillway toward Gatun will 
make the fumes perceptible in the vil- 
lage, as much as a mile away. 

The lower strata of water in the lake, 
as in lakes in temperate countries, be- 
come exhausted of dissolved oxygen. The 
living organisms, plants and animals, 
use some of it in respiration, but by far 
the most is consumed in the decomposi- 
tion of organic matter. The amount and 
rate of exhaustion of dissolved oxygen 
at the bottom of a lake depend on the 
quantity of organic matter, the tempera- 
ture of the water and the volume of 
water below the thermocline. All three 
of these factors are present in Gatun 
Lake to a relatively high degree. 

tut under the normal flow at locks 
and spillway, when the Canal is in op- 
eration, and with the supply of fresh 
water from the Chagres and other 
streams tributary to the lake, the sur- 
face stratum will be less objectionable. 


Water from Gatun Lake is to be used 
for an auxiliary potable supply to Cris- 
tobal and Colon A tunnel is being 
driven through the ridge between the 
lake and the Atlantic water-shed and a 
20-in. pipe will be laid through the tun- 
nel. Provision has been made for aéra- 
tion and filtration of the supply from 
Gatun Lake, and its use will be only 
necessary when the regular supply frem 
Brazos Brook is insufficient. 


raised to its permanent 
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The 523% Ft. Steel Arch 
Bridge over the Sanaga 
River, Cameroon, 


South Africa 
By K. A. MUELLENHOFF* 


A steel-arch bridge, ranking with the 
notable structures of that type in the 
world, has recently been completed in 
Africa, in the German colony of Came- 
roon, which lies near the equator border- 
ing on the Gulf of Guinea. The bridge 
crosses the River Sanaga near the town 
of Edea, and has the longest span of 
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the adoption of an entirely different ar- 
rangement of trusses in the two bridges. 
TABLE I. COMPARISON BETWEEN THE 
BRIDGES OVER THE ZAMBESI AND 
SANAGA RIVERS 
Zambesi Sanaga 
Span between centersofhinges.500 ft. 523 ft. 7} in. 


Rise of lower chord.......... 90 ft. 65 ft. 7¢ in. 
Height of truss at center... .. 15 ft. 16 ft. 4yy in. 
Height of truss at hinges... ...105 ft. 32 ft. 94 in. 
SSE 25 ft. 21 ft. 94 in. 
Clear width of roadway....... 30 ft. 26ft.3 in. 
Distance apart of trusses at 

top.... ; 27 ft. Gin. |. 5 
Distance apart of trusses at 27 ft. 10} in. 

hinges. 53 ft. 9 in. 


Total weight of steel work.. 1650 tons 900 tons 

The bridges are alike in being true 
arches, as the Sanaga Bridge, in spite of 
its appearance, has no tie-member to re- 
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Fic. 1. EpzA FALLS BRIDGE OVER SANAGA RIVER, CAMEROON MIDLAND Ry. AN ARCH 
SPAN OF 523% Fr. 


any bridge in the Dark Continent, a dis- 
tinction held hitherto by the Zambesi 
Bridge at Victoria Falls. Like the latter, 
the Sanaga Bridge crosses a great river 
immediately below one of the cataracts 
which are characteristic of the large 
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Fic. 2. COMPARISON SKETCH OF 7AMBESI 
AND SANAGA ARCHES 


African rivers. Both bridges have about 
the same length, and both carry a single- 
track railway line. 

The Zambesi flows in a deep, narrow 
gorge and the track on the bridge is 
about 400 ft. above the water. The 
Sanaga, on the contrary, flows through 
a comparatively level country, and the 
rail level is only about 25 ft. above the 
high-water level. This is the reason for 





*Engineer in Bridge Department of the 
Jutehoffnungshiitte, Sterkrade, Ger- 
many. 


lieve the abutments of the horizontal 
thrust of the arch. Table I gives the 
main dimensions of both bridges. 

The Sanaga Bridge spans the main or 
south arm of the Sanaga River, and car- 
ries the Cameroon Midland Ry., a nar- 
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Fic. 4. RAINFALL AND RIVER STAGES, SANAGA RIVER 


(River stages 1908-1910; Rainfall July 1910—June 1911, at Sakbayene, three 
marches or about 50 mi. above the bridge site.) 


row-gage line built by the Imperial Ger- 
man Government for the development of 
the country. Fig. 3 is a map of the line. 
Starting from Duala, the seat of the gov- 
ernment, it passes first through low-lying 
swampy country with tropical climate; 
the ascent to the elevated interior begins 
at Edea, where the Sanaga River is 
crossed. 

The river at this point is divided into 
two arms. The northern is comparatively 
shallow; it is crossed by a series of 150- 
ft. truss spans. The southern or main 
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Fic. 3. MAP oF CAMEROON, SHOWING NE\ 
MIDLAND Ry. AND LOCATION OF 
SANAGA CROSSING 


arm of the river is about 60 ft. deep at 
low water, with a bottom of very hard 
gneiss rock covered at the southern bank 
only by a deposit of sand and gravel. 
It was therefore much more difficult to 
bridge. 

The difficulties were increased by the 
hydraulic conditions. The cross-section 
of the river is about 13,000 sq.ft. at low 
water, and about 23,000 sq.ft. at high 
water. The highest water occurs regu- 
larly in October, while from then to the 
middle of March the river falls some 20 
to 25 ft. The rising is less regular, as 
is shown by Fig. 4, giving the stages of 
the river during the years 1908-09-10. 
The same diagram gives also the monthly 
precipitation from July, 1910, to June, 
1911, at Sakbayene, a place which is 
situated three marches (about 50 miles) 
above the site of the bridge. The high- 
est monthly precipitation is about 35 in., 
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and the total rainfall during the twelve 
months amounted to 103 in. The rain- 
fall is distributed very unevenly over the 
year; for example November and De- 
cember have no precipitation at all. 
During the rainy season the precipitation 
is enormous. At Malimba, at the mouth 
of the Sanaga River, 8% in. fell in one 
day. As a result, the river may rise 
abruptly; a rise of 3 ft. in one day has 
been recorded. 

The current at the site of the bridge 
is always swift: at low water about 14 ft. 
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per sec., at high water over 40 ft. per 
sec. As the drainage area is about 55,- 
000 sq.mi. (as much as England without 
Wales, or as much as New York, Con- 
necticut and Rhode Island combined), it 
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can be imagined that the quantity of 
water passing during a flood is enor- 
mous. The deposit of sand and gravel 
at the southern bank, already mentioned, 
shown by dotted line in Fig. 5, varies con- 
siderably in size and shape as a result 
of these flood conditions. 

All these circumstances dictated a sin- 


gle-span crossing over the south arm, 


and moreover a span of a type permitting 
erection without falsework, at least in the 
right half of the channel. 


DESIGN OF THE SANAGA BRIDGE 


As the gneiss rock afforded excellent 
foundation for abutments, an arch bridge 
was adopted, of the outline shown in 
Fig. 5. The arch has end hinges only, 
but it was erected as a three-hinged 
arch, the closing members at the center 
being riveted in place only after nearly 
the entire dead-load was on. This ar- 
rangement has the advantage that slight 
inaccuracies in locating the abutments do 
not affect the stresses in the bridge, and 
it also facilitates the erection. 

The bridge was designed for a railway 
live-load as fixed by the specifications 
for bridges of the colonial railways of 
the German Empire: two locomotives of 
55 tons each (five axles, 11,000 lb. on 
each wheel, axles spaced 47 in. c. to c., 
length of locomotive 27.5 ft. over all) 
followed by 23.6-ft. cars of 35.2 tons 
(two four-wheel trucks, 8800 Ib. per 
wheel, truck wheelbase 47 in., trucks 11.8 
ft. c. to c.; front wheel of car 9 ft. 10 in. 
behind rear driver). For the stringers 
and floorbeams, the axle-load is higher: 
4 axles of 12.1 tons each, or 3 of 13.2 
tons, or 2 of 14.3 tons. 

The floorbeams are proportioned in ad- 
dition for a wooden roadway, and teams 
of 22 tons weight, but the roadway 
stringers have been omitted, as there is 


_fo wagon road in the country near the 
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bridge. On one side a footwalk has been 
provided, with a loading of 82 lb. per 
sq.ft.; a similar waik can be built later 
on the other side. 

The wind load was taken as 51.2 Ib. 


To EDEA 






F Rail, E 


1. Th: a 


, 


gm WITT. 


BG lavceeneeeerens easszeeetinn naneeeees > 


Stringer 
Expansion Pocket 









Sliding Joint 
(Hinge at other Erd) 


Laterals 


Roadway 


OF SANAGA RIVER BRIDGE 


per sq.ft. exposed area of the bridge un- 
loaded, and 30.7 per sq.ft. bridge and 10 
ft. height of live-load for the loaded 
bridge. The full area of the windward 
truss and half the area of the leeward 
truss are counted. The bridge is re- 
quired to have a factor of safety of 1.5 
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verse force of 4.4 tons is assumed. No 
impact is allowed for. 

For computing braking stresses the co- 
efficient of friction is taken as '/;, all the 
locomotives and one-third of all car axles 
being considered braked. A temperature 
range from 50° to 160° F. was assumed. 

The permissible unit-stresses are: 


Ib. per 

agin. 
Main trusses and bracing without wind 15,000 
with wind 17,000 
Rivets, shear 13,500 
bearing 27,000 
Floor members 10,666 
Rivets in floor, shear 9,950 
bearing 19,000 
Cast-steel in bearing, compression 21,300 


tension... 17,100 


All members in compression must have 
a minimum factor of safety of 5 against 
buckling, after Euler’s formula. 

Sections of typical members of the 
bridge are shown in Fig. 6, which gives 
also the detail of the center connection. 
The floor construction may be seen from 
the cross-section, Fig. 9. The general 
nature of the framing is further ex- 
hibited by the view Fig. 8 of the south 
end. Here may be seen the plate-girder 
portal, and the latticed top-laterals, with 
tapered ends for connection to a single 
lateral place. ~ 

There is a complete lateral system in 
the top chord, from portal to portal, and 
another in the plane of the roadway be- 
tween panel-points 1 and 1’, extending 
thence down to the end shoes in the 
plane of the bottom chord. Except in the 
end panels, the bottom chord has no 
lateral bracing, but is held by sway- 
frames at every third panel-point, and 
further by the stiffness of the vertical 
truss-members and hangers between 
upper and lower lateral systems. 

The lower lateral truss, not being in 
the line of the bottom chord, required a 
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against overturning, both when empty 
and when covered with empty box-cars, 
the weight of which is taken as 672 Ib. 
per lin.ft. 

On the first axle, a horizontal trans- 


separate wind chord (see Fig. 7). To 
prevent any arch tension in this chord, it 
is attached at panel-points 1 and 1’, 
where it meets the arch chord, by bolts 
in slotted holes. This point is also made 
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the expansion joint of the floor and lower 
lateral system for temperature and arch 
effects. The stringers of the floor are 
seated in pockets attached to floorbeam ‘1, 
and can slide in these pockets. The lat- 


1! 
\ 
\, 
\. 


Carriage 


Trach for Floor Inspection 
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the center line. When the middle vertical 
and the two adjoining top-chord mem- 
bers were later put in, the splice-plates 
and angles were placed and riveted. 

In Fig. 7 is shown a suspended beam 


erecewene 6,4 in ncneeme-- >} 


through Truss, 
showing 
Inspection™ Walk | 


Fic. 7. CROSS-SECTION OF SANAGA BRIDGE, AND ToPp-CHORD INSPECTION WALK 


erals have a sliding joint at the central 
point of panel 1-2, and the lateral panel 
0-1 acts as a cantilever. This joint and 
the wind-chord joint are shown in Fig. 
9. At the corresponding panel-point of 
the other end of the bridge the connec- 
tions of the stringers and wind chord are 
riveted so as to be able to transmit brak- 
ing stresses, and the joint in the lateral 
diagonal system is a pin joint. The top- 
lateral system has diagonals only, trans- 
verse struts being introduced only at 


Elevation 
SLIDING JOINT OF ROADWAY 
LATERALS 


attached to the truss vertical below the 
top chord. This occurs at every panel- 
point, and has the object of carrying a 
footwalk for inspection and maintenance, 
specially important in this moist tropical 
climate and just below a large waterfall, 
where the spray of the falls occasionally 
reaches even to the bridge. A similar 
footwalk bracket is provided on the out- 
side of the posts. For inspecting and 
painting the floor an inspection crane 
track is attached outside of the floor, as 
shown in Fig. 7; a carriage extending 
under the floor runs on this track. Hav- 
ing regard to the moist air and heavy 
rainfall, great care was taken in the de- 
sign of the steelwork to avoid all water- 


“CONNECTION OF WIND CHORD TO BOTTOM CHORD 


Fic. 9. ExPANSION JOINT OF ROADWAY WIND Truss 


every third panel-point, where the sway- 
frames occur. ‘ 

The central hinge in the lower chord 
and the riveted connection subsequently 
made in the upper chord are shown in 
Fig. 6. The hinge pin is 64% in. in diam- 
eter. The chord is heavily reinforced by 
pin-plates. The gusset plates are cut at 


pockets and all places which could not 
be reached by the brush. 

The end shoes of the arch consist of 
cast steel (Fig. 10). They are placed 
normal to the line of maximum thrust, 
i.e., with base inclined about 60° to the 
horizontal. They are provided with long 
wedges for adjustment after the closing 
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of the arch. They rest on relati, 
small abutments of concrete reinforced 
by a grillage of heavy 19x12-in. I-bea 
of the Grey type imbedded in the con- 
crete. 


Fic. 8. Lert END OF SANAGA RIVER 
Bripce, DurinG ERECTION, SHOw- 
ING FRAMING 


In the shop, great care was taken to 
insure complete fitting of every part. As 
far as possible all like pieces were drilled 
to the same template (punching was not 
permitted), and then one-half of a truss 
was built together completely on skids 
(Fig. 11) to make sure that there was 
no error or omission. Also, part of the 
floor was erected before shipment. 

For shipping, no single piece (except 
the bearings) could weigh more than two 
tons, as the material had to be shipped 
from Duala to the site of the bridge 
through a swampy creek, the Ananga. 
which is so low at times that it might 
have been necessary to unload the boats 
at a place where no cranes were availa- 
ble. For this transport the erection pon- 
toons were used to good advantage. Ex- 
cept for some four miles from the shops 
to the harbor at Walsum on the Rhine, 
which belongs to the manufacturing 
works, the Gutehoffnungshiitte, the whole 
transport was done by water: down the 
Rhine to Antwerp, from thence to Duala 
by steamer and then through the Ananga 
and up the Sanaga by the pontoons to be 
used later. 

Riveting was done in the shop almost 
exclusively by hydraulic or pneumatic 
pressure machines or pneumatic ham- 
mers, in the field chiefly by pneumatic 
tiveters and hammers. Only a small 
number of rivets were hand-driven. 

Before shipment the steel was painted, 
after thorough cleaning with wire brushes, 
with one coat of linseed oil and one coat 
each of red oxide and zinc oxide. After 
erection the bridge received two more 
coats of zinc oxide. 


ERECTION 
The nature of the river, already de- 


scribed, and the fact that the bridge had 
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to be erected by unskilled native labor 
almost exclusively, made the erection a 
difficult task. 

The plan of erecting the bridge on the 
island and floating it over the river to a 
stage built on the left bank (sketch A in 
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nection to the falsework, because the de- 
posit of sand and gravel was not thought 
reliable. 

Before this half of the bridge was 
erected, the right or northern half had 
been erected on the island (see Fig. 13) 





Fic. 10. ENp SHOE, SANAGA BRIDGE 


Fig. 12) had to be abandoned on account 
of the great weight to be handled and 
the extra metal required in the bridge for 
erection stresses. Erection from cables 
hung over the river, or in the manner 
shown by sketch B in Fig. 12, was also 
out of the question, as the cost was so 
high. After careful investigation the 
erection method shown at C in Fig. 12 
was adopted. 

The left or southern half of the bridge 
was therefore erected on falsework in 
the ordinary way up to panel-point 8, 
and the next four panels of the arch, to 
the center, were cantilevered, floor and 
hangers being omitted here. In_ this 
stage most of the weight of the bridge 
rested on panel-point 8; therefore the 
falsework bent at this point was doubled, 
wedges being driven to bearing at the 


not on blocking, but on the ground, a pit 
being made for the depressed end at the 
portal. It was stiffened (as was the other 
half also) from panel-point 5 outward 
by temporary bracing between the hang- 
ers. In order to reduce the weight to 
be moved, the stringers were omitted in 
panels 9 to 11, and in panel 12 also the 
floorbeam and hangers. 

Two heavy plate-girders were then 
built between the hangers at panel-points 
7 and 8, and under these, directly above 
the wind chords, two plate-girders about 
60 ft. long, which will later be used as a 
small railway bridge, were placed trans- 
versely to the axis of the bridge so that 
the ends projected some 15 ft. on each 
side. To the end posts were attached 
two strong triangular bracket frames, one 
on each side, as shown in Fig. 17, thor- 





Fic. 11. SANAGA ARCH FITTED AT SHOP 


next panel-points in order to increase the 
Stability of the bridge. The staging in 
front of point 8 had to take no load of 
the bridge and was of comparatively light 
construction and without material con- 





oughly braced to panel-point 1. The 
whole bridge was then lifted by hydraulic 
jacks placed under the outer ends of the 
plate-girders and under the  bracket- 
frames at the portal. Each jack was 
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capable of lifting 200 tons, though the 
greatest load (on the two jacks in front) 
was but 125 tons. Simultaneously suita- 
ble blocking was placed, and at sufficient 
height the bridge was seated on this 
blocking while the blocking used in lift- 
ing the bridge was removed from under 
the plate-girders and portal brackets and 
replaced by heavy trucks, each capable 
of carrying a load of 200 tons, running 
on tracks spaced about 45 ft. apart. 
These tracks were built with the heaviest 
longitudinal timbers resting on cross-ties 
laid close. This track was extended on 
a concrete wall well in front of the abut- 
ment so as to permit the lowering of the 
bridge to its seat. 

When everything was ready, the bridge 
was lowered to the trucks, the blocking 
under the bridge removed and the bridge 
moved forward until the panels 12 to 10 
hung clear over the river and the fore- 
most trucks were standing on the con- 
crete walls in front of the abutment. 
Then two temporary struts, well braced, 
were attached to the hangers at points 
10 and 11 and the pontoons for floating 
the bridge over the remaining gap were 
placed under the bridge. 

For this floating, eight steel pontoons 
of 50 tons capacity each had been pro- 
vided. These were connected in two 
groups of four each, on which rested two 
specially designed trusses about 150 ft. 
long (see Fig. 15). These trusses are 
to be used for a railroad bridge else- 
where; they were reinforced where 
necessary for the present erection ser- 
vice. They had a panel length of exactly 
one-half the width of the Sanaga Bridge, 
so that their panel-points fitted exactly 
under the trusses of the bridge. At these 
panel-points they were provided with 
heavy cross-girders which could be 
bolted to the verticals of the erection 
trusses at any height required by the 
stage of the river. The bridge was sup- 
ported on these girders by means of the 
struts mentioned above. Bracing was 
fitted between the erection trusses below 
the bearing girders; it was arranged to 
be adjustable and detachable. This brac- 
ing was not used, however, as the cross- 
girders were in fact used in their lowest 
position. The erection trusses were 
thoroughly braced, of course. 

By pumping out the water ballast from 
the pontoons, the front of the bridge was 
then lifted and the trucks under the 
plate-girders on which it had hitherto 
rested were removed. The bridge (or 
rather half-bridge) could now be moved 
across the river. 

Two hand winches were placed on the 
opposite bank at each side of the left 
half of the bridge; hauling ropes, 1-in. 
wire ropes, connected the winches with 


the trucks under the portal-brackets. © 


Parallel to the hauling ropes were two 
guide ropes at each end of the pontoons. 
The pontoons were held against the cur- 
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rent by the anchorage shown in Fig. 14. 
The anchor ropes being fitted to winches 
on the bow of each upstream pontoon, 
the men at the winches could hold the 
pontoons always exactly at the guide 
ropes. 

By these appliances the bridge was 
floated across the river in about two 
hours’ time. When it reached its final 
position laterally, the jaw of the center 
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Fic. 12. ALTERNATIVE ERECTION SCHEMES 


hinge on the movable half stood some- 
what above the jaw on the falsework half 
of the bridge (Fig. 17). The next day 
the river had fallen sufficiently to bring 
the floating half to its proper level, and 
the center pins were placed, the wedges 
in the bearings driven home, the pon- 
toons removed, and the wedges under the 
stiffened hanger on panel point 8 on the 
falsework taken away. Thus the bridge 
stood as a three-hinged arch. It was a 
comparatively easy matter to attach the 
remaining hangers, complete the floor 
system, finish the riveting of the bridge, 
and lay the track. Finally the last two 
members of the top chord were put into 
place and riveted up, so that for live- 
load and temperature changcs the bridge 
acts as a two-hinged arch. 

The bridge was designed, fabricated 
and erected by the Gutehoffnungshiitte 
Aktienverein fiir Bergbau und Hiits- 
tenbetrieb, in Oberhausen, Germany. 
Except one resident engineer and a num- 
ber of white foremen, the whole erection 
was done by native labor, which was 
found better than expected, though some 
delay was experienced from that source. 

Much delay was caused by the river, 
which fell so low when the bridge was 
ready for moving that it became neces- 
sary to wait several months, till after the 
flood of 1911. 

There were also several exciting inci- 
dents. For example, when the bridge 
was being floated across the river, a dead 
antelope drifted along, and all the blacks 
with great shouting were about to jump 
into the river in order to get the precious 
meat; strong measures were required to 
hold them back. 

That the bridge has been finished with- 
out serious mishap and in spite of the 
most trying conditions, is chiefly due to 
the resourcefulness of the Resident En- 
gineer, Mr. Kuehne. 
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Use, Waste and Metering of 
Water in Chicago 


The city of Chicago has an unfavora- 
ble prominence in regard to its reckless 
and enormous waste of water, which 
represents approximately 50% of the 
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special water-survey division, and 
work and results of this survey were 
scribed in our issue of May 9, 1912. 
matter is discussed by the Commissio,.; 
of Public Works in the recently ; 
lished report for the year 1911, and 
abstract of this part of the report 
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Fic. 13. Successive STAGES OF ERECTION, SANAGA RIVER BRIDGE 


amount pumped. While this waste re- 
sults in excessive cost of pumpage and 
operation of the water-supply system, it 
has a still more serious economic result 
in causing the effective supply to be in- 
sufficient. That is to say, in some sec- 
tions where the waste is largest the pres- 
sure is so reduced by this waste that the 
upper floors of buildings receive little or 
no water. The net result is that while 
Chicago has at its doors a vast and 
wholesome source of supply in Lake 
Michigan, has an extensive system of 
intake tunnels, pumping stations and 
water mains, and pumps an excessive 
supply into the mains, it does not furnish 
a supply of water adequate to the needs 


Steel Pontoons and 
Bearing Trusses 
Fic. 14. ARRANGEMENT OF PONTOONS, 
HAULING APPLIANCES FOR FLOATING 
INTO 


of all its inhabitants. And it is in the 
poorer districts, where an abundant sup- 
ply is most needed, that the deficiency is 
most evident. 

In order to analyze and locate the 
waste, the Water Department has con- 
ducted extensive investigation by a 


given below. Attention may be called to 
the reply there made to the stock argu- 
ment that metering the supply in the 
poorer districts would lead to an insuffi- 
cient use of water, and this is an answer 
to the similar argument attributed to 
Mayor Gaynor in objecting to the meter- 
ing of the domestic supply in New York. 


WATER CONSUMPTION AND WASTE 


The report shows that the average 
actual daily pumpage of water into the 
mains throughout 1911 amounted to 431,- 
232,500 gal. The average daily consump- 
tion per capita (based upon this pump- 
age and an estimated population of 
2,259,000) was 191 gal. An analysis of 


BEARING TRUSSES, ANCHORAGES, AND 
RiGHT HALF OF SANAGA RIVER BRIDGE 


PLACE 


what becomes of this great quantity of 
water, based upon the investigations of 
the survey division of the Water Depart- 
ment, shows the results which are sum- 
marized in the accompanying table. From 
this it will be seen that about half of the 
enormous amount of water pumped is 
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TABLE OF WATER CONSUMPTION AND 
WASTE IN CHICAGO 


Per Gal. per 
cent of capita 
total er 
pumpage ay 
Consumed by frontage consum- 
ers (household use, laundries, 
stables, lawns, etc.).........- 19.5 40 
> Consumed for manufacturing 
~ and business (practically all 
tered, except a large per- 
eatage of small stores anc 8a 
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; Consumed by public institu- 

tions and uses; schools, chur- 

ches, charitable institutions, 
(free supply) «2... 6 eee eee es 5.00 10 
Lowe defective plumb- 


4. Wastet 
IMO. cacesedscgees a6 20.0 40 
& Waste by underground leakage ¥ 
and wilful waste..... Paint <s He 30.0 56 
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quantity of water wasted, lost and unac- 
counted for can be attributed to the fol- 
lowing causes: 1, defective plumbing; 2, 
defective street mains and services; 3, 
waste to prevent freezing of services and 
plumbing. 


DEFECTIVE PLUMBING 


House plumbing is the cause of the 
waste of a very large percentage of the 
supply. The general use of modern 
plumbing conveniences, even in_ the 
cheaper classes of houses, has become 
the custom, and this has resulted in the 
manufacture and sale of a cheap class of 
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large during seasons of extreme cold. 
Tests during the past winter proved con- 
clusively that from 50 to 100% more 
water is demanded by the consumer at 
such times. The greatest demand for 
supply during cold weather comes from 
those sections where a cheaper class of 
plumbing fixtures has been installed. This 
sudden demand for water produced a 
condition of low pressures over the city 
that is most significant. It is conserva- 
tively estimated that there are at present 
over 60,000 hopper closets in the city. 
Under the schedule of rates for revenue 
of water, a hopper closet is classified as 


Fics. 15 To 17. FLOATING RIGHT HALRB OF SANAGA BRIDGE INTO PLACE 


(In Fig. 17, the floated half is in position laterally, but is yet a trifle above final level for driving the center hinge 
pin. After this pin is driven, the arch is three-hinged for dead-load, but it is made two-hinged for live-load and tem- 
perature by subsequent closure of the top chord). 


simply wasted, this waste being not 
merely negative, but being positively 
detrimental to the water-supply service. 

The surveys conducted by the Water 
Department during the past two years 
show conclusively that there is an enor- 
mous consumption of water at night time, 
or more properly speaking, an enormous 
quantity of unaccounted for water dur- 
ing the night when the legitimate use of 
water should be small. In many districts 
surveyed the consumption during the 
night time is very little less than during 
the day period, and during cold weather 
in some sections it is even greater. The 


water fixtures, which are the cause of a 
very large percentage of the waste. The 
closet tank ball-cock is, without doubt, 
the source of the greater part of the 
waste,, from defective plumbing. This 
great waste is constant and the water 
generally flows quietly and unnoticed 
down the overflow pipe to the sewer; and 
as it does not increase the water bill, the 
property owner finds it cheaper to let it 
run than to call in the plumber. 


WASTE TO PREVENT FREEZING 


While this cause of waste is not con- 
tinuous throughout the year, it is very 


a water closet, for which the city re- 
ceives a revenue of $3 or $3.50 per year. 
It is difficult to convince the willful-waste 
consumer of the uselessness of continu- 
ously open water closets, and in conse- 
quence the public suffers from poorer 
service while the Water Department 
bears the criticism of such acts. 


METERING AS A REMEDY FOR WASTE 


After having studied the conditions of 
loss and waste even briefly, the Water 
Department is forced to the conclusion 
that the one efficient, economical and 
practical method for lessening the great 
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loss and waste of water in Chicago be- 
gins with metering the service. Public 
sentiment does not appear to be in favor 
of domestic meters, but undoubtedly this 
adverse sentiment comes from lack of a 
full understanding of the benefits to the 
public welfare and from an exaggerated 
notion of the inconveniences. 

“The object of water meters is not to 
curtail but to increase the use of water. 
The restriction of waste not only in- 
creases the quantity remaining available 
for use, but by increasing the pressures 
throughout the distribution system in- 
creases also the utilization of this in- 
creased quantity.” 

One objection sometimes urged against 
water meters is the fear that they will 
tend to a harmful restriction of the use 
of water in the houses of the poor or in 
tenement blocks, where the owner of the 
property or his agent would try to save 
water (if metered) at the expense of his 
tenants’ comfort and health. The relia- 
ble answer is found in the test of ex- 
perience. So far as can be learned from 
the experience of eight iarge cities with 
services practically all metered, no com- 
plaint is made that the comfort or health 
of any class in the community suffers be- 
cause of the application of water meters. 

The report states that water meters in 
Cleveland reduced the daily consumption 
from 172 gal. per capita in 1901 to 98 in 
1909 and 102 in 1910. This large saving 
was made notwithstanding a steady in- 
crease in the number of services per 1000 
population. Other large metered cities 
report a similar experience. Providence, 
R. I, fully metered, having as many 
manufacturing industries per inhabitant 
as Chicago, has a daily per capita con- 
sumption of 40 gal. It is not unreasona- 
ble to expect that Chicago through meter- 
ing could reduce its daily per capita con- 
sumption 75 gal., or from 190 to 115 or 
125 gal. This alone would raise the pres- 
sure over the city about 10 lb. and pro- 
vide abundant water on third floors. 


FUTURE CONDITIONS 


The quantity of water consumed dur- 
ing 1911 amounted to 191 gal. daily per 
capita. The consumption of water per 
capita needed for the future depends pri- 
marily upon the measures taken to pre- 
vent waste, abuse and neglect, and to 
some extent upon the elimination of leak- 
age in the street by the Water Depart- 
ment. Without liberal metering of ser- 
vice pipes no permanent method appears 
for stopping the waste, abuse and 
neglect. Unless the preventable waste is 
reduced, the increase in the water-supply 
system, while partially serving the pur- 
pose of meeting the demands of an in- 
creased population and manufacture, will 
to a greater extent increase the waste and 
leakage and consequently increase the 
per capita consumption, without giving 
any appreciable relief from low pressure. 
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The Low-Temperature Modi- 
fication of Bituminous Coals 
to Form a Smokeless Do- 
mestic Fuel* 

EARLY STUDIES 


For several years researches in the 
low-temperature distillation of bitumi- 
nous coals have been carried on at the 
University of Illinois. In the first experi- 
ments, it was found that, on heating coal 
to temperatures of 250° to 500° for 
periods of less than an hour, the per- 
centages of fixed carbon were increased 
by more than 25% and there was a cor- 
responding decrease in volatile matter to 
a point where the formation of smoke 
was prevented when the modified coal 
was burned. 

Variability was introduced by oxida- 
tion; the freshly mined coal on exposure 
to the air immediately began to give off 
hydrocarbons and to absorb oxygen. 
Nitrogen was then used as a suitable 
medium for heating in non-oxidizing 
atmospheres. Ordinary commercial nitro- 
gen was found to be contaminated with 
oxygen, so that later the air in the retort 
was displaced by steam. This work was 
done in a retort which was given a rotary 
motion to equalize temperatures in the 
coal mass. The coals heated under these 
conditions were changed so as to render 
them smokeless in ordinary combustion 
but, on account of the motion of the re- 
tort, the coke product came out in a loose 
granular state, much like that of the coal 
before heating. 

The work that has been done elsewhere 
on the modification of such coals has 
been mostly within the last two or three 
years. The whole development is small, 
but the results from different sources are 
fairly consistent. Nearly all experi- 
menters agree that the heavy smoke-pro- 
ducing benzines and paraffins are given 
off at low temperatures and are practi- 
cally eliminated at 500°. It Is generally 
agreed that methane and hydrogen are 
the principal gas constituents given off 
above 500°, being decomposition products 
not only of the coal, but of the gases 
given off at lower temperatures; below 
400°, hydrogen has been found in small 
amounts. The density and calorific value 
of the gas varies inversely with the tem- 
perature at which it is evolved and a 
moderate heating of bituminous coal is 
sufficient to remove enough of the smoke- 
producing elements to make the combus- 
tion of the residue clean and econgmical. 

Very little work has been done in de- 
termining the character of the low-tem- 
perature tar distillates and an oppor- 
tunity is presented for investigation here. 
Paraffin oils, suitable for lubrication and 


*Information and data taken from 
Bulletin No. 60, University of Illinois, 
Engineering Experiment Station, “The 
Coking of Coal at Low Temperatures,” 
by S. W. Parr and H. L. Olin. 
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combustion, seem to predominate, while 
the important aromatic derivitives {ike 
anthracene are present to a less extent 
than in the high-temperature runs. 

The earlier investigations of Proj. 
Parr and. Mr. Francis at the University 
of Illinois* have shown that coal modi- 
fied at low temperature retains a high 
calorific value and gains tn valuable 
properties, but that the problem of pro- 
ducing modified coals in marketable con- 
dition was not easy of solution. 


RECENT WorK 


A more recent study has been com. 
pleted by Prof. Parr and H. L. Olin on 
the feasibility of modifying soft coals. 

EXPERIMENTAL STUDY—The apparatus 
employed is shown in Fig. 1. High-pres- 
sure steam was admitted through a 5,-in. 
pipe 11 ft. long, fitted with return elbows. 
The steam was heated by a 26-burner 
combustion furnace, and led to an 18x8- 
in. retort containing the coal to be 
studied. The distillates were piped to a 
condenser and in turn to a large bottle; 
oils and tars collected here while gases 
passed on to a gasometer. A thermo- 
couple, inserted through a stuffing box, 
measured the temperature of the retort 
contents. Superheated steam was used 
for carrying the heat into the coal mass 
in order to distribute the heat evenly 
throughout the coal, and obviate the 
necessity of revolving the container. A 
battery of gas burners was placed di- 
rectly under the retort for securing ad- 
ditional heat, and this was retained by 
means of an asbestos-lined oven which 
surrounded both retort and furnace. 

The coals used were from various 
counties of Illinois and showed the fol- 
lowing range of composition: Moisture, 
5 to 9%; ash, 6 to 12%; volatile matter, 
35 to 43%; fixed carbon, 39 to 52%; 
sulphur, 0.8 to 2.9%; B.t.u., 11,400 to 
13,600. 

A quantity of coal sufficient for one 
run (2500 to 3000 grams) was crushed 
at one time. In the first experiments, the 
particles ranged from % in. to buckwheat 
size, the dust being removed by a sieve. 
At first the coal was put directly into the 
retort, but it was found that the circula- 
tion of steam was too much retarded. 
To remedy this, a cylindrical sheet-iron 
container, 6 in. in diameter and per- 
forated with small holes, was used to 
holé the charge. This allowed a space of 
about 1 in. all around, and gave the de- 
sired free distribution of heat. 

Steam was admitted and allowed to 
blow through the system until the air was 
entirely displaced. The combustion fur- 
nace was then started in the burners 
under the retort. Coal was not disturbed 
after heating had begun, except in 


*See Bulletin No. 24, University of Tlli- 
nois, Engineering Experiment Station. 
“The Modification of Illinois Coal by low 
Temperature Distillation,” by S. W. Parr 
and C. K. Francis. 
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one series where pressure was applied. 

The yield of coke under average con- 
ditions was approximately 75% to 80%. 
The coked material obtained varied in 
character and density somewhat with the 
kind of coal used and the amount of 
pressure employed during carbonization. 

To determine the reason for greater or 
less porosity of some coals, or to find 
conditions for modifying it, the coals 
were heated under pressure. The sheet- 
iron container was then replaced by a 
cast-iron cylinder, 8x4 in., fitted with 
screw caps. A movable piston was ar- 
ranged inside and pressed against the 
charge by tightening nuts on pressure 
bolts. The cylinder was perforated to 
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allow the escape of gas. (See Fig. 2.) 
It was found that, to get firm coke, the 
pressure must be constant. 


LATEST RESULTS 


The investigators report that the friable 
and non-coking tendencies of the early 
product has been found to depend di- 
rectly on the amount of oxidation that 
occurred in preliminary exposure at ordi- 
nary temperatures and in the process of 
heating at moderate temperatures. It 
has been found that a dense fuel of good 
texture can be produced when a careful 
exclusion of oxygen has been effected, 
and when there is not enough mechani- 
cal disturbance to break up the physical 
structure. Such fuel would meet the re- 
quirements of shipping, storage and in- 
dustrial use. 

The investigators believe that a pos- 
sible improvement in the manufacture of 
Producer gas is indicated—one which 
would be free from present difficulties 
attending the use of bituminous coal. 
The fuel would be given a preliminary 
distillation in the retort, and then the 
modified material would be used in a 
Producer, much as is anthracite. 

TAR—The investigation has also shown 
that the byproducts of the modification 
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process are of value. These comprise 
illuminating gas and tar. The ammonia 
water yield is found to be some 0.8 Ib. 
per ton, of coal or about % the usual 
figure for high-temperature distillation, 
and possibly not worth recovery. The 
distribution of products so far as studied 
seemed to be approximately thus: Tar, 
8%; water, 8%; gas, 6.5% (0.46 cu.ft. of 
1024-B.t.u. gas per lb. coal); coke, 
77.5%. By long distillations, the per- 
centage of coke has been reduced to 
72.5 and that of gas raised to 10.9; the 
gain seems not to have been in the tar. 
The general characteristics of the tar 
were found by fractional distillation of a 
water-free sample, as follows: 


Condenser 


STUDYING LOW-TEMPERATURE MODIFICA- 
TION OF ILLINOIS COALS 


ee oe) os OE eee 10.5% 
Fraction B (100°-200°)........... 29.1 
Fraction C (200°-240°)........... 29.8 
Fraction D (240°-275°)......... . 5.5 
GEG PO bb deere eerie s do scans 21.3 





96.2 


It is seen that the tar is composed 
almost entirely of oils with a minimum 
amount of pitch and free carbon. 
Although the yield is greater than with 
high-temperature distillations, the per- 
centage of pitch and free carbon is much 
lower—20 instead of 50. 

The oils are of peculiar structure and 
are of more than passing interest, two of 
the fractions (B and C) being readily 
oxidizable. The iodine absorption num- 
ber of the lighter (B) is found to be as 
high as 165 and that of the heavier (C) 
from 115 to 125.* 

This ready oxidizability is a marked 
characteristic of drying oils, turpentines, 
etc., used in paint mixtures. Only a few 
such general points have been investi- 
gated in this connection, but they indi- 
cate characteristics of value. The oils 
are rapidly discolored when exposed to 
the air, and the lighter fraction yields a 





*The iodine number appease Yi the P aa 
centage of iodine absor 

chemical test of the oxidisability . the 
material. 
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dry film on glass at a 45° angle exposed 
for 24 hr. under the usual standard re- 
quirements for such a test. The second 
fraction has slower drying properties. 
BRIQUETTES—Some of the coals tested 
showed great plasticity. Determination 
of the volatile matter of coal, changed to 
the plastic condition, showed very little 
reduction in amount. This led to the 
opinion that fusion existed in the early 
stages of distillation and soon disap- 
peared. The readiness with which the 
cementing material ran to waste led to 
mixing some of the fresh coal with gas- 
house coke—both crushed to pass a 
20-mesh screen. A good solid fuel was 
secured with up to 75% coke. Mixtures 
of anthracite and bituminous coal up to 
3:1 were firmly cemented together. A 
press, for keeping the materials in close 
contact, however, was essential. On ac- 
count of the known difficulty of such ap- 
paratus in a commercial retort, attempts 
were made to use temporary binders. 
Mixtures of 3:1 coke and coal were 
moistened and compressed at pressures 
of up to 1000 Ib. per sq.in. The result- 
ant briquettes were found disintegrated 
after distillation—owing possibly to the 
action of escaping steam. When coal tar 





Distillator 
Fic. 2. RETORT FOR HEATING COAL UNDER 
PRESSURE 


was substituted, much the same result 
was obtained, although the briquettes re- 
tained their shape. Crude molasses, in 
amounts above 10% proved best, tests 
being made with from 5 to 15%. A 3:1 
mixture of ground coke residue and IIli- 
nois coal, bound with 11% molasses and 
pressed in a cupel machine, showed 
after distillation a strength of 550 Ib. 
per sq.in. Similar anthracite briquettes 
showed 650 Ib.; the specific gravity was 
1.02, suggesting a practical method of 
making a better domestic fuel from coke 
breeze, anthracite waste, etc., than af- 
forded by present coke. 

THE FORMATION OF CokE—The experi- 
ments, taken together with previous 
study, give additional information on 
coke formation. Three points are tenta- 
tively put forward by the investigators. 
(1) For the formation of coke there must 
be present certain bodies which have a 
rather definite melting point. (2) The 
temperature of decomposition of these 
bodies must be above their melting point. 
(3) If the compounds are not saturated 
(for oxygen) it is possible to oxidize 
them, and lower the temperature of de- 
composition so that they break down be- 
fore they melt—in which case coking 
will not occur. 
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Flood Protection at Kansas City 


The Kaw Valley Drainage District* 
comprises about 7% sq.mi., or about 
5000 acres, the assessed valuation of 
which (as shown by the assessors’ report 
of 1912) was $47,000,000. It embraces 
some of the most valuable land in Kan- 
sas City, Kan., and though the state line 
is one of the limits of the district, there 
is considerable valuable property in Kan- 
3as City, Mo., which is also protected. 
It includes all of the packing companies, 
innumerable large manufacturing con- 
cerns, and considerable railway prop- 
erty. 

The amount of damage done during the 
severe flood of 1903 was estimated at 
$7,000,000, and it was years before the 
community which was submerged re- 
covered from the effects of the devastat- 
ing waters. Even at this present time, 
with 90% of the protection completed 
(this is the dikes only, and does not take 
into consideration the cleaning out of the 
channel), the lasting effects on the minds 
of the residents can be seen every year, 
for when the spring rise comes there are 
scores of families who move to the 
higher ground and do not return until all 
possibilities of high water have passed. 
It must have been an awful sight to see 
19 ft. of water in some of the main 
streets, and later to see men shovel 2 ft. 
of mud and sand out of the second floors 
of their homes and stores. 

The district was organized shortly 
after this flood in June, 1903, and was 
made legal by an act of legislature in 
1905. A board of directors composed of 
five of the most prominent business men 
was elected and started work immedi- 
ately, having the necessary surveys, esti- 
mates and reports made, so as to vote 
bonds for the protective work. This in- 
cluded the construction work necessary 
to confine the Kansas River by levees, 
and also the removal of all obstructions 
in the river which interfered with the 
free flow of the water, and caused it to 
be retarded or dammed. This last in- 
cluded the removal of all solid obstruc- 
tions, such as piling, bridges, etc., which 
had been washed away by the flood aad 
were in the bed of the river; also the 
raising and lengthening of all present 
bridges to the established levee grade so 
that they might offer no obstruction to 
the water when it reached flood height. 
The typical cross-section for the river 
channel is shown in Fig. 1 (taken be- 
tween the Kansas Ave: and Belt Line 
bridges). There was considerable agita- 
tion over the required or necessary width 
of the river. Some maintained that 600 
ft. was all that was needed, and some of 
the packing companies and railways were 


*President, W. H. Daniels: Secretary, 
GQ Cc. Craft: offices, Daniels Bldg., Kan- 
sas City, Kan. 


By Everett B. Murray * 


The great flood in the Kaw River 
in May, 1903, caused such im- 
mense damage and property loss 
in the adjacent towns of Kansas 
City, Mo., and Kansas City, Kan., 
that it ranks among the greatest’ 
disasters (in regard to property 
loss) that have occurred in this 
country. In a distance of four 
miles no less than sixteen great 
bridges were carried away. The 
serious results were largely due to 
obstructions in and enroach- 
ments upon the river channel. 
Investigation by engineers 
showed that extensive rectifica- 
tion of the channel was necessary 
to prevent similar disasters in the 
future. The flood and the emer- 
gency work undertaken to reopen 
traffic communication and water 
supply, etc., were described in our 
issues of Sept. 17 and Oct. 29, 
1903, while the flood protection 
plans and bridge reconstruction 
work were described in our issue 
of July 15,1909. Thearticle given 
herewith describes the improve- 
ment works in the way of levees, 
bank revetment and bridge alter- 
ations. The next, and equally 
important, work is the clearing 
out of the bed of the channel. As 
the obstructions include locomo- 
tives, cars, bridges and heavy 
wreckage of all kinds now deeply 
embedded in the sand and mud, 
this work will involve great diffi- 
culties. 


*Chief Engineer, Kaw Valley Drainage 
District, Kansas City, Mo. 
the promoters of this width. Others, in- 
cluding the Drainage Board, maintained 
that a 734-ft. channel was necessary. 
Fortunately, the latter width was adopted 
(after quite a bitter controversy), for 
had the narrow channel been voted more 
than half of the levees would have had 
to be built either in the river or so close 
to the water as to make construction 
practically impossible. This would have 
meant a failure of the entire scheme, for 
with the formation of the sub-soil along 
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whenever the Harbor Line runs 
enough to the water to require cons: 
tion on this soil, the work practi 
always develops slides, unless the 6. ni 
is held by the construction of a pile ¢ 
These slides are caused by the dump: 
material settling down and squeezing 0; 
this soft soil. As soon as the mate: 
being dumped strikes a firmer forma: 

it stops sinking, and there is no : 
trouble. 

Bonds were voted for $1,750,000, of 
which $1,370,000 were sold. The bal- 
ance, $380,000, was the amount the engi- 
neers estimated would be required to 
clean out the channel, and it was decided 
not to sell these until such time as it be- 
came necessary to do the work. 


OUTLINE OF THE WorK 


The task the Drainage Board laid 
out for itself was divided as follows: 
lows: 

1. The establishing of the harbor lines 
on each side of the river, 734 ft. apart, 
and the building of the levees to them 
This meant the procuring of the right-of- 
way from private individuals as well as 
corporations, after the surveys had been 
made. 

2. The reveting of the levee slopes 
riverward, so as to prevent high water 
from cutting the banks and washing them 
away. 

3. The raising and lengthening of ali 
the bridges within the district, so as to 
meet with the requirements made by the 
Board. These limited the spans to three, 
with two piers in the river and the abut- 
ments on the harbor lines. 

4. The removal of all solid obstruc- 
tions in the river channel, such as old 
bridges, piling, waste banks, etc. 

The harbor lines were first run by 
Tuttle & Pike, engineers, of Kansas City. 
Mo., and were later re-run and checked 
by the U. S. Government and the engi- 
neer for the Drainage Board. These lines 
extended only from the mouth of the 
river to the 12th St. bridge, a distance 
of about 434 miles, or about half way. 
From there to Turner, where the district 
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Fic. 1. TypicAL Cross-SECTION OF THE KAw RIVER AS RECTIFIED 


the river, which is a fine silt saturated 
with oil and grease, and of a slimy 
gummy nature, it would have been abso- 
lutely impossible to have maintained the 
embankment built out on it except at an 
excessive cost, which would have made 
the work prohibitive. Even as it is, 


ends, the lines were established by thc 
engineer for the district. It might be 
well to add that the river widens out 
considerably above the 12th St. bridge, 
and the harbor lines then simply follow 
the high bank on the most economical 
location. The levee grade was also 
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established by the U. S. government, and 
the P. B. M.’s set as often as was neces- 
sary, not only to check the levels, but to 
check the points to which the harbor 
lines were tied, so that they might be 
re-located at any time, by azimuths, in 
case the regular Harbor Line points were 
lost. 
CONSTRUCTION 

The levees were planned to have an 
18-ft. crown or top width above 5th St., 
and a 30-ft. crown below this point, with 
a 2 on 1 slope on both sides, the river 
slope extending down to (or below) stan- 
dard low water. The levee grade was 
established 30 ft. above this low-water 
level, with a fall approximately the same 
as that of the bed of the river, 0.03% 
or 1% ft. to the mile. The entire work 
was let to one firm of contractors, Calla- 
han Bros., of Omaha, Neb., which sublet 





Fic. 2. BuiLDING LEVEES WITH A DRAG- 
LINE OF SCRAPER-BUCKET EXCAVATOR 


different parts to different sub-contract- 
ors. The largest of these were the Mun- 
Reese Construction Co. and the Muni- 
cipal Contracting Co., and there were 
several smaller firms. The entire work 
was divided into sections, varying in 
length and designated by letters of the 
alphabet. 

The method employed to build the em- 
bankment was largely by dragline exca- 
vators, with 3-yd. buckets, as in ‘Fig. 2. 
The material used in making embank- 
ment was obtained wholly on the river 
side of the Harbor Line, and in borrow- 
Pits designated by the engineer. As the 
general intent was to carry the slope of 
the levee down to low water (30 ft. below 
levee grade) it was found that in places 
there was not enough material excavated 
opposite the stations to make the fill. In 
such cases the earth had to be hauled 
from the nearest available point where 
there was excess material. Overhaul 
was paid on everything over 400 ft. 
(which was the free haul allowed), and 
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Fic. 3. BUILDING LEVEES ALONG THE KAw RIVER WITH TEAMS AND SCRAPERS 


as the sections varied in price this in- 
creased the price per cubic yard of some 
sections considerably. Where possible 
the machines built the levee to grade as 
they went along, and also excavated the 
slope. Part of the work had to be done 
by teams and scrapers, as shown in Fig. 
3; the men in the distance are trimming 
the grade with shovels. 

It may be seen from the above state- 
ments that where the fill was light the 
excavation must necessarily be heavy in 
order to carry the slope down to low 
water or for a distance of 60 ft. Where 
the haul was long, the materiaf was con- 
veyed by means of side-dump cars and 
small tank locomotives. On some of the 
sections this overhaul amounted to over 
half a mile. The specifications were 
strict in prohibiting the depositing of 
perishable material of any nature in the 
embankment. They also prohibited the 
work proceeding during freezing weather. 
Where the digging was through good 
clean material the machine could make 
about 300 ft. a day on an average fill of 
8 ft. All sewers through the levee had 
to be constructed according to plans ap- 
proved by the board, and fitted with 
suitable flood gates. 


REVETMENT CONSTRUCTION 


There are four types of revetment used 
to protect the slope of the embankment 


from being cut by high water and by 
débris of different nature carried by the 
current. They were as follows: 

A. CONCRETE SLAB — The concrete 
slab was 4 in. thick, 8 ft. wide, extend- 
ing from the top of the embankment 
down to the toe of the slope. This was 
reinforced with triangular mesh (No. 9 
wire) running the whole length o. the 
slab. At the bottom there were four 
eyes made of %-in. galvanized cable, 
twisted to form a loop to which an ex- 
tension of the protection might be at- 
tached at any future time. eThe concrete 
was a 1:2:4 mixture. The slabs were 
poured from a plant at the top of the 
slope, the mixer emptying into chutes 
which conveyed the material to the bot- 
tom, as shown in Fig. 4. As fast as suffi- 
cient material was so placed, a section 
of the chute about 8 ft. long was taken 
up, and this process repeated all the way 
up the slope. A 2-in. layer of concrete 
was first placed in the above manner and 
then the reinforcement was laid. Then 
the chutes were replaced and the remain- 
ing 2 in. of concrete placed in a similar 
manner. 

Where the top of the levee came 
against a retaining-wall of the Kansas 
City Southern Ry., and was too narrow 
to admit the mixing plant, the concrete 
was distributed in side-dump cars, as in 
Fig. 5. The sand was obtained from vari- 





Fic. 4. BuiLpING REINFORCED-CoNCRETE SLAB REVETMENT ON THE KAw RIVER 
LEVEES 
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ous sand plants operating along the 
river, and though it was too fine for 
good concrete, it was fairly clean. Chats 
(or tailings from zinc works) from the 
Joplin district was used instead of 


stone, and was found to be a great deal 
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C. CONCRETE BLocks—The third type 
consisted of concrete blocks 24x22 in. 
and 4 in. thick. These were reinforced 
with the wire mesh above mentioned and 
also with two %-in. galvanized-iron rods 
looped at each end so as to form an eye 


Fic. 5. DUMPING CONCRETE FROM CARS FOR REVETMENT WORK 


more satisfactory than the latter. Care 
had to be exercised in wetting the slope 
during extreme hot weather before the 
concrete was’ placed, as well as in wet- 
ting the slabs afterward. On some of 
the sections two cables were run the en- 
tire length of the slab and terminated in 
loops at both ends which projected 
through the concrete. 

B. Rip-RAP—The second type of revet- 
ment was rip-rap, the specifications call- 
ing for a hard, durable limestone or 
sandstone, laid to a depth of 1 ft. and 
placed perpendicular to a_ horizontal 
plane. No stones were allowed that 
weighed less than 25 Ib. or more than 200 
lb. After the slope was completed a 
4-in. layer of spalls was put over the 
entire surface. In Fig. 6, the left-hand 
view shows the body of rip-rap with 


cr 


at opposite ends of the blocks. This type 
of construction was used at the base of 
the slab in order to form a flexible con- 
crete mattress to prevent the water from 
cutting under revetment of either the 
concrete slab or stone types. These 
blocks were threaded with 3¢-in. galvan- 
ized cable, the ends of which were fast- 
ened together with Crosby clips. They 
were laid in rows, varying in number ac- 
cording to the strength of the current 
against the bank and the possibilities of 
its injuring the revetment. 

D. BrusH MATTRESS—The fourth type 
of revetment consisted of willow mat- 
tress 1 ft. thick and varying in width 
from 40 to 60 ft., as occasion seemed to 
demand. This was built or woven ac- 
cording to the standard specifications of 
the U. S. engineers for river improve- 


Fic. 6. Rip-RAP REVETMENT ON THE KAW RIVER LEVEES 


(At the left is the rock revetment, with blocks set vertically. 
the finished slope, with stone spalls filled over the rock.) 


blocks set vertically; the right-hand view 
shows the finished slope, filled with 
spalls. In this latter view the material 
shown at the right is in the channel and 
will be removed. 


At the right is 


ment work along the Missouri River. This 
type (like the third) was used only to 
protect the toe of the main revetment. 
In the writer’s opinion, the first type 
of revetment (concrete slab) is the best, 


Vol. 68, No. 26 


if the foot of the slope can be protected 
so as to eliminate the possibilities o{ yp. 
dermining. An average day’s run for the 
contractor was about 150 ft. and the <ec. 
tions that had this type progressed 4 
great deal more rapidly toward con 
tion than when the rip-rap was used. no: 
only because of the rapidity with whict 


the revetment could be placed, but be. 
cause of the ability of the contractor to 
obtain material a great deal easier than 
he could obtain rip-rap rock from the 
quarries. It is true, however, that where 
rip-rap was used the work could con- 
tinue as late in the winter as the quar- 
ries were open and the men would work. 
while the concreting naturally ceased as 
soon as freezing weather set in. 


pie- 


RAISING AND LENGTHENING BRIDGES 


The abutments of all the present 
bridges were within the harbor line, and 
(with few exceptions) the tops of them 
were from 2 to 6 ft. below the levee 
grade. As there were twelve of these 
bridges to be reconstructed it can readily 
be seen that a stupendous task was in- 
volved. Six of these bridges were owned 
by railway companies, one by the water- 
works company of the two cities, four by 
the county, and one by the stock-yards 
company. Work will be started and com- 
pleted on some of these structures and 
work will be started within the next 
month or so on the others, and carried 
rapidly to completion. On those that 
have een lengthened and raised already, 
the tremendous benefits to be derived 
from the widening of the channel can be 
very readily seen. The most novel and 
intricate work was the reconstruction of 
the Missouri Pacific Ry. bridge. The 
spans of this were approximately 200 ft. 
long; but they were moved sidewise and 
lengthwise without disconnecting any of 
the spans. 


REMOVAL OF OBSTRUCTIONS FROM THE 
RIveR CHANNEL 


Most of the bridges that were carried 
away by the flood of 1903 were not re- 
moved from the river and there are in- 
numerable other obstructions such a3 car 
trucks, locomotives, etc., still reposing 
where the flood deposited them. These 
offer an obstruction to the water, as far 
as a scouring out of the channel is con- 
cerned, that it is impossible to overcome. 
Therefore, before the channel can be ex- 
pected to be entirely improved and 
navigable, it is very important that these 
obstructions should be removed. There 
are also innumerable clusters of piling as 
well as old falsework which will have to 
be removed for the same reason. The 
waste banks along each side of the river, 
while forming obstructions, are not seri- 
ous, as they will wash away in the first 
high water. 

This work of clearing the channel has 
not been started yet, and it is clearly 
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evident that for confining the river to its 
channel and securing the safety of the 
district, this work is as imperative as 
the building of the levees. A fleet of 
specially designed dredge-boats will be 
necessary for the completion of this 
work, which is likely to offer many more 
dificult problems than the building of 
the levees. 

Much credit is due Major E. H. Schulz, 
U. S. Engineer Corps, Kansas City (and 
now stationed at New Orleans), for the 
successful solving of many engineering 
problems which arose at the time the 
work was first started, and up to the time 
when his transfer caused him to sever 
his connections with the Drainage Dis- 
trict, which he was serving in the ca- 
pacity of Consulting Engineer. 








Concrete Dikes and Bank 
Protection on the Mis- 
souri River* 

By EpwarbD H. SCHULZt 


[The first part of this paper is devoted 
to a description of the various steps of 
progress in the methods of regulating the 
Missouri River and is taken largely from 
a report of a Board of Engineer Officers 
dated Nov. 10, 1910, H. R. Document No. 
46, 62d Congress, Ist Session. These 
steps range from the old weed protec- 
tion in its various forms to the standard 
brush mattresses and timber dikes. The 
final development is the concrete dike and 
bank revetment which is described below. 
The first of these used, at Elwood Bend, 
above St. Joseph, Mo., was built in 1908, 
and was described by Maj. Schulz at the 
time in ENGINEERING News, Feb. 18, 1910, 


p. 177. A portion of that article is re- 
peated below, in small type, to make the 
present article complete.— Ep. ENG. 
News. ] 


The standard timber pile-dikes built 
along the Missouri River have an average 
life of from seven to ten years. Usually 
the cause of their removal in that time is 
decay about the water line, but very often 
floods, erosion, floating ice and drift de- 
stroy them before they actually wear out. 
With the idea that concrete would resist 
both deteriorating influences of rot and 
exterior abrasive or destructive. action, 
the Chief of Engineers authorized the 
construction of the concrete dike, in 
order to test the value of concrete, in 
Elwood Bend above St. Joseph, Mo. This 
was built in 1908, and is believed to be 
the first concrete dike of its kind in any 
river improvement. 





*Portion of a paper entitled “The De- 
velopment of Regulation Works and the 
Use of Concrete in the Improvement of 
the Missouri River,” in ‘Professional 
Memoirs, Corps of Engineers, U. S. Army 
and Engineer Department at Large,” 
Nov.-Dec., 1912. 


+Major, Corps of Engineers, U. S. A. 
Recently in charge of the improvement 


of the Missouri River and its tributaries. 
New Orleans, La, 
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The proposals called for supervising 
the work of manufacturing the piles and 
for furnishing forms and reinforcing 
materials, the United States to furnish 
other material and make and drive the 
piles. All piles were to be cast on the 
ground and were to be driven jet 
and hammer combined. Under this speci- 
fication bids as low as 80c. per lin.ft. 
were received. Various methods of cast- 
ing and driving were considered, but 
were discarded for reasons connected 
with the peculiar conditions involved. 
The number of piles used was so small! 
that any method requiring much appar- 
atus would be prohibitive as to cost. 

The following gives the more 
portant details of the dike: 

Total length of dike 150 ft., of which 
40 ft. was timber nearest the shore, and 
110 ft. of concrete piles. 

Total piles driven, 36. 
feet, 1457. 
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found that a pile could bow 5 in. In the 


50 ft. without injuring it. 

In driving in sand only, the piles were 
jetted down in about five minutes, by 
means of a jet attached to a 1%-in. 
pipe fastened along the pile. But in that 
part near the shore covered with rock 
and débris, considerable difficulty was 
experienced and the hammer had to be 


used. At first it was intended to build 
the piles only of concrete, tying them 
together with timber, but in a portion 
of the dike concrete cross beams were 
substituted for the timber. 

The actual cost to the United States 


was $1.36 per lin.ft. of pile, which, after 
deducting the expense of special super- 
vision, would make the cost about $1 
lin.ft., a figure which could be ex- 
pected to be reached by the government 
in future work. The itemized cost of the 
construction as follows: 


per 


is 


Invoice for supervising, forms and steel 


rods $1,200.00 
Portland cement, 86} bbl., at $1.25 barrel 108.44 
Crushed rock, 111,800 Ib. at $1.30 ton.. 72.67 
Sand, 32 cu.yd., at $0.20 per cu.yd ‘ 6.40 
Labor, making forms. ; 117.00 
Labor, making piles............. 257.70 
Labor, driving piles.................:. 215.00 
Total... $1,977.21 


This dike has stood the test of floods, 
ice gorges, and débris for the last three 
seasons and has suffered no loss, except 
in parts of the wood bracing destroyed by 
the ice. 

The next construction was a concrete 
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DIKE, PELICAN BEND, Missouri! RIVER 
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Fic. 1. DETAILS OF THREE-ROW CONCRETE 

, 
Length of piles, 32 to 50 ft 
Penetration, average, 21 ft. 


Elevation of top of piles, 10 ft. above 
standard low water. 

Cross-section of piles: 14 in., square on 
top, 8 in. square at base. 


Reinforcement: Four bars of  1-in. 
square steel, %-in. round tie steel, 18 
in. € to ¢, 


Forms, 2-in. yellow pine. 

Mixture: 1 part cement, 2 parts Mis- 
souri River sand, 4 parts crushed 
largest size 1 in. 

Weight of 50-ft. piles, 8700 Ib. 

Age, set ten days before driving. 

The piles were cast on shore about 6 
ft. above a barge, on which they were 
skidded preparatory to being driven. On 
account of the weight of the pile, a wire 
cable, with a single and double block, 
was used in the handling, slinging each 
pile at the large end and at about 15 ft. 
from the small end to take care of the 
deflection under its own weight. It was 


rock, 


Republican River above the Washington 
St. bridge at Fort Riley, Kan. (Fig. 4). 
The river above the bridge had con- 
siderably eroded the left bank, and con- 
tinued to such an extent that not only 
was the bridge threatened but also a por- 
tion of the U. S. Military Reservation, 
amounting to about 20 acres. The nor- 
mal width of the Republican River is 
from 400 to 600 ft. The shore length 
to be protected was about 3600 ft., and 
to revet this entire line would have cost 
approximately $25,000. Such work would 
hold the present left bank, but would not 
materially assist in regulating the river 
or placing it in its old position. 

It was therefore considered advisable 
to construct two dikes, one closing the 
left chute, 800 ft. long, extending from 
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Fic. 2. Concrete Dike, 500 Ft. Lonc, BoNTON BEND, MissourR! RIVER 


the main bank to the head of the island. 
This would not only close the chute, but 
cause the sand bar behind the island to 
fill in. The other dike, 400 ft. long, was 
to extend from the foot of the island 
toward the north end of the bridge, the 
effect of which would be to deflect the 
channel to the middle spans of the bridge. 

The dike work is similar to that used 
near St. Joseph on the Missouri River, 
except that two-row work was used in- 
stead of three-row work, and the width 
of the foot mattress reduced to 40 ft. 


4 Part Clip.. 
Water Fal x 
Min 


The estimate for 1200 lin.ft. of two-row 
dike of yellow-pine piles and braces, with 
four buttress stay dikes and foot mat- 
tress, was $10,000, or $8.33 per lin.ft. 
The estimate for 1200 lin.ft. of two-row 
dike of concrete piles and braces with 
foot mattress, but without stay dikes, was 
$15,000, or $12.50 per lin. ft. 

From the experience previously gained 
there appeared certain advantages as to 
durability and strength not belonging to 
timber dikes, and as the locality at Fort 
Riley was well suited for the purpose, a 
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concrete dike was approved by the 
of Engineers. 

Two types of concrete piles were 
sidered: One known as the rolled 
and the other an approximately recta 
lar pile, molded with steel reinforcemen:. 
The rolled pile could be furnished fo; 
about $1 per lin.ft. of pile, but al! the 
machines were in operation and the com- 
pany could not do the work before spr 
The rectangular cast piles were, there- 
fore, adopted, as they could easily be 
made by hired labor, and the concrete 
bracing and foot mattress would in either 
case have to be done by the United 
States. 

The piles were approximately 11 in. 
square and 30 ft. long, with an 8-in. 
point, reinforced with four steel bars of 
% in. diameter, with steel bands ™ in. 
diameter, spaced 24 in. centers. The 
braces were 8x8 in. and were cast in 
forms built in place. They were rein- 
forced with four steel bars of % in. 
diameter. The pile driving was done by 
opt po ere Frew 
bs y 
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Fic. 3. CoMBINATION CONCRETE AND WILLOW MATTRESS REVETMENT USED ON THE Missouri RIVER 
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Fic. 4. Lower ENp OF THE Upper CONCRETE DIKE, Fort RILEY, KANSAS 


contract at a price of 31'c. per lin.ft. of 
pile. Pile driving began Dec. 10, 1909, and 
was done by a combination hammer and 
jet. Work was suspended during the winter 
and was completed Apr. 21, 1910. The 
pile driving was not prosecuted to the 
best advantage, owing to the isolated 
locality, lack of suitable appliances, and 
two floods which made it necessary to 
remove materials and appliances. 

The number of piles driven was 243, 
and the total linear feet was 6966.25 ‘at 
31%c. Total cost of driving, $2194.37. 

The foot mattress for the dike was 
woven in place ahead of the pile driving. 
Work began Oct. 18 and was completed 
Dec. 17, 1909. The cost of the mat was 
unusually high, due to the freight charges 
and the long haul by team and the erec- 
tion of scaffolds for weaving across the 
water. The screening poles were wired 
into place on the rear concrete bracing. 

The rise of June, 1910, caused no in- 
jury to either dike, but damaged the con- 
nection with the bank of the upper dike 
as follows: 

At the upper end a 40-ft. break oc- 
curred in the brush and rock fill, which 
was readily repaired. At the lower end a 
160-ft. opening between the dike and the 
head of the island was eroded. The dike 
itself was not injured. To close this 
opening and to extend the dike into the 
island beyond further erosion, an ad- 
ditional construction of 300 lin.ft. was 
made in the fall of 1911. A.50-ft. mat- 
tress was woven ahead of the pile driv- 
ing across the gap. That for the land 
dike was also 40 ft. wide and was woven 
in place after pile driving was completed. 

In addition to the willow foot mattress, 
a system of flexible concrete blocks was 


laid for 23 ft. at the end of the dike. The 
blocks are 18 in. square and 4 in. thick, 
reinforced by four crossed galvanized- 
iron bars of '4 in. diameter, with an eye 
turned on each end to connect adjacent 
blocks. The eyes are 19 in. centers, and 
the connection between blocks is made 
with 4x1-in. galvanized machine bolt. A 
total of 300 blocks were cast at a cost of 
$0.515 per block laid in place. The cost 
of the original two dikes, 800 and 400 ft., 
was approximately $11.37 per lin.ft. The 
cost of the 300-ft. extension (being a 
smaller job), together with repairs as 
noted, was approximately $21.80 per 
lin.ft. The average cost per linear foot 
of entire 1500 ft. of 2-row concrete dike, 
with repairs, etc., was approximately 





Fic. 5. Upper END OF THE CONCRETE REVETMENT AT GASCONADE, Mo. 
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$13.03 per lin.ft., comparing favorably in 
cost with the usual timber pile dike and 
exceeding it in durability. 

In addition to the dike construction, 300 
lin.ft. of standard willow revetment was 
placed above the upper end of the 800-ft. 
dike, and 100 ft. below the lower end at 
the head of the island. The mattress 
was 45 ft. wide and the cost was $6.40 
per lin.ft. 

The entire system has gone through the 
recent winter of ice, débris, and flood 
without any injury. 

The third concrete-dike construction 
was on the left bank of the Missouri 
River above St. Joseph, Mo. This was 
built during the season of 1910 to pro- 
tect an eroded pocket in an original revet- 
ment. The dike is 500 ft. long and con- 
sists of three rows of concrete piles, 
spaced 10 ft. c. to c., braced with rein- 
forced-concrete beams, and having the 
usual foot mattress, pole screen, paving, 
etc., of the wooden dike. The piles are 
12x12 in., reinforced with 1-in. twisted 
bars tied with '4-in. round iron every 24 
in., and are from 35 to 50 ft. long. The 
penetration is from 20 to 28 ft., and the 
tops are about 15 ft. above standard low 
water. The braces are 8 in. wide, 9 in. 
deep, and extend from pile to pile (about 
9 ft.), and are reinforced with four %-in. 
twisted bars tied with %-in. round iron 
every 24 in. 

The willow screening poles were wired 
to the braces of the center row of piles 
with No. 12 wire. In casting the piles, 
holes were left through which the rein- 
forcing bars of the lower braces were 
placed. The reinforcing bars in the piles 
were allowed to protrude about 6 in. at 
the top and the upper-bracing system 
was built over the tops of the piles, thus 
bracing the entire structure securely to- 
gether. One hundred and fifty-three 
piles, 6564 ft. in all, were cast and 
mainly driven by jet. 
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SUMMARY OF COST 


Casting piles, 6564 lin.ft. at $0.921 per ft . -% 048 .20 
Sinking piles, 6396 lin.ft., at $0.545 per ft... 3,489.40 
Bracing dike, 4634 lin.ft., at $0.85 per ft.... 3,729.60 
Weaving and ballasting mattre ss, 510 lin.ft., 

at $5.85 per lin.ft..... .. 2,984.10 
Screening dike, 500 lin. ft., at $0.43 - rfoot 215.40 
Filling roots, 2 at $59.57 each. ‘ ; 119.15 


Total.. pa $16, 585.85 
500 lin. ft, Seon ¢ concrete dike at $33.17 per lin.ft. 

This dike went through the floods and 
ice of 1910 and 1911 without mishap, but 
was injured in the ice gorge and flood of 
the spring of 1912. The damage con- 
sisted in breaking off six piles and four 
braces at the lower end, disconnecting 
two piles on the outer row and eroding 
the brush and rock fill at the lower end. 
The ice gorge broke at this locality and 
the crushing and pushing force was irre- 
sistible. The damage done on four 
wooden dikes a few hundred feet below 
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to act as a permanent structure and serve 
as revetment, hence the cost of a wooden 
dike ($15 per lin.ft.) for closing pur- 
poses, and later the construction of revet- 
ment ($10 per lin.ft.) for permanency 
will be combined in the first cost of the 
concrete dike. 

It is proposed to do this work by hired 
labor and government plant. The con- 
crete piles will be cast on the shore in 
the vicinity of the plant. The piles will 
be made 50 ft. or longer and the mat- 
tress wider than usual in order to pre- 
vent all possible scour. 


CONCRETE BANK PROTECTION 


The standard revetment now employed 
consists of grading the bank to a 1 on 3 
slope, laying a woven willow mattress, 
86 ft. wide, from about 3 ft. above low 


Fic. 6. Lower PorTION OF THE CONCRETE REVETMENT AT GASCONADE, Mo. 


was very much greater. The concrete 
dike will be repaired at once. The injury 
was a reasonable one and does not dis- 
prove the value of concrete for such 
structures. 

A further authorization is the construc- 
tion of a concrete dike at Commerce 
Point, Pelican Bend,, on the right bank of 
the Missouri River near the mouth. The 
dike is to be 3-row, 4500 ft. long. The 
estimated cost is $25 per lin.ft., or about 
$112,500 for the total (Fig. 1). 

Pelican Bend has always been a bad 
stretch. The fall of the river along the 
chute to be closed is 1.18 ft. per mi., 
while around the bend it is 0.77 ft., which 
agrees nearly with the average river 
slope. 

The dike is primarily for the rectifica- 
tion of the right bank, as it will close the 
main one of the numerous chutes in 
Pelican Bend. Its first service will be in 
closing the chute and the second will be 


water and extending out over the river 
bed, and ballasting and sinking same; 
also paving the graded bank from inshore 
edge of mattress to top’ of the bank. 
The standard revetment has been the 
most durable revetment found. If, how- 
ever, the paving (rip-rap) fails, or is in- 
jured by drift, the bank begins to erode 
and the willow mattress is lost and of 
no avail; and the injured portion gener- 
ally requires repair and replacement. 

To overcome this difficulty it was 
thought a substantial reinforced-concrete 
revetment could be placed, extending 
from the top of the bank to near the low- 
water line and from this point a system 
of connected concrete flexible blocks 
about 24 in. square could be placed, ex- 
tending out beyond the lowest water. 
This protects the top bank, and also the 
weak point of the willow mattress, which 
is alternately wet and dry. 

There has recently been placed a simi- 
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lar system of solid concrete on the k 
sas River for levee and slope revetn 
together with flexible blocks at the bo 
for under-water protection. This 
was done by the Kaw Valley Drai: 
District and contemplates in all som 
miles of revetment.* 

The first concrete-revetment work 0: 
the Missouri River by the United States 
was done at Gasconade, Mo. (Figs. 5.: 
One thousand linear feet of bank 
protected, as outlined above, as follows: 

a. Standard Missouri River willow m:; 
tress 86 ft. wide, extending from low 
water out over the river bed, with ballast- 
ing. Actual length of,mattress, 1030 ft. 

b. Reinforced-concrete paving in 8-ft, 
strips, laid from top of bank down to 
edge of mattress. Bank graded to 1 on 3 
slope, average width of slope, 49.5 ft. 
Concrete, 4 in. thick. 

c. Flexible concrete block protection 
of reinforced-concrete blocks, anchored 
together and to the solid concrete cover- 
ing, extending from the bottom edge of 
concrete covering out on willow mattress, 
an average distance of 10 ft. 

The concrete as actually placed at Gas- 
conade was in 8-ft. strips up and down 
the slope. That is, there were planes of 
separation up and down, but not hori- 
zontally. The concrete, in addition to 
the strand of wire rope, had a reinforce- 
ment of fence wire covering the whole 
area and placed with 2-in. concrete above 
and below the wire. This reinforcement 
was a 4-in, triangular mesh of wire +s 
to % in. diameter, laid the full width and 
length of each strip. Probably this re- 
inforcement should be made stronger, and 
in future work the equivalent of 4 in. 
wire will be used and the blocks sepa- 
rated each way about 6 to 8 ft. 

The costs were as follows: 


a. Willow mattress 


757 cords brush, at $0. 892 $675.87 

776 cu.yd. ballast, at $0.746. 

555 cu.yd. Palins, at os 702. 

Wire strand and clips. . ie 

Towboat service 

Labor, ee and mis- 
cellaneous. . ; 


b. Concrete paving 


1156 cu.yd. gravel, at $1.533... $1,772.35 
Grading bank, 1000 lin. oe at 
$0. 94607 946.07 


Reinforcement. . ah 749.32 
“a. = portland « cement, at 
ite 1,881.35 


==» $6,204.08 


ce. Flexible concrete blocks 


120 cu.yd. gravel, at $1.533..... $183.96 
Reinforcement. . Gale ead boi 221.65 
Festions cement, 182 bbi., at 
$1.1 "209.30 
Labor, a, making blocks... .. 1,636 .00 
Labor, etc., placing. . Ee 685.12 
— $2,936 .03 


$14,532.79 
Summary 


Weaving and baliasting mattress, 1030 lin. 

ft., at $5.147 per lin.ft.. $5,302.68 
Concrete ving and grading, "1000 lin-ft., 

at $6. per lin.ft 28 
Flexible concrete blocks in place 2,936 .03 


$14,532.79 
The sum of $1470 of the above was 
for extra slope fill and not properly 


*This is described on p. 1194 of this 
issue. 
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chargeable to regular work. This leaves 
ew cost of $12,062.79, or about $12 
per lin. ft. 

The usual cost of standard Missouri 
River revetment with 86-ft. mattress, and 
bank graded to 1 on 3 and paved with 
rip-rap stone is from $8 to $10 per lin.ft. 
Revetment work is usually done on a 
linear-foot measurement, the number of 
square yards of bank paving depending 
on the height of bank above low water. 
The bank at Gasconade was of the usual 
height if not somewhat greater. The 
average area per linear foot of bank for 
a 1 on 3 slope and 86-ft. mattress is 14 
to 16 sq.yd., and its cost is 50c. to 624c. 
per sq.yd. 

The revetment at Gasconade has been 
completed and presents a most satis- 
factory appearance, and is believed to 
warrant its use on a larger scale. 

The War Department has_ recently 
authorized the construction of 12,000 lin.ft. 
of combined willow mattress and concrete 
revetment on the right bank of the Mis- 
souri River near Berger, Mo. It is be- 
lieved that this work will be on a large 
enough scale to reduce the cost to a 
minimum and at the same time will be a 
fair test of its value compared with rip- 
rap protection. The details are the result 
of the previous experience at Gasconade, 
and are embodied in Fig. 3. The assist- 
ant engineers at the time this article was 
written on the Missouri River work are 
Geo. C. Haydon, Kansas City to the 
mouth, and F. W. Honens, Kansas City 
to Fort Benton. 


a 








Aviation Squadrons are reported 
planned for by the War Department, and 
if these plans should be sanctioned by 
Congress the U. S. Army would have one 
of the most thoroughly organized mili- 
tary aéronautic forces in the world. 
There would be five training schools, lo- 
cated in various sections of the country, 
for the instruction of regular army and 
militia officers. At each school would be 
sheds, workshops, storerooms, barracks, 
ete, Besides training officers, it is 
planned here to train enlisted men as 
mechanics, to test new devices, to study 
meterology, wireless telegraphy, mili- 
tary topography, sketching and aérial 
reconnoissance, the design of air ships, 
and the military features of aéronau- 
tics. 

For each field army of regular troops 
there would be three aviation squadrons, 
one to each division and one for 
headquarters of the army. There would 
be two squadrons for the Philippine Is- 
lands, one for use in Hawaii, and one 
for Panama. 

Equipment would also be grouped at 
14 coast-defense stations, and the total 
equipment thus assembled would not be 
less than that of eight squadrons. There 
would finally be one squadron for each 
field division of organized militia. 

In the report of Capt. W. I. Chambers, 
U. S. N., to the Bureau of Navigation of 
the Navy Department, it is recommend- 
ed that the Department should organize, 
or foster the organization of, a national 
aérodynamic laboratory at a cost of 
about $200,000. 
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A Successful Budget-Method 
Protest, Illustrated by Ex- 
tracts from the Report of 

the Bureau of Street 
Cleaning, Richmond 
Borough, New 
York City 


An effort to secure recognition for unit 
costs and economic efficiency as a basis 
for, making appropriations for mainte- 
nance work in city departments was be- 
gun by George Cromwell, President of 
Richmond Borough, New York City, and 
by his borough associates, more than two 
years ago and has at last met with partial 
approval by Mr. Cromwell’s fellow mem- 
bers of the Board of Estimate and Ap- 
portionment. On Mar. 9, 1910, Mr. Crom- 
well recommended to the Board that such 
department heads as could base their es- 
timates on “unit-cost data and [future] 
work requirements” should be allowed to 
ask for and should be given lump-sum 
appropriations, to be used during the year 
at his discretion. He also suggested that, 
where cost data are available, department 
heads be permitted to transfer employees 
from one grade to another of salary or 
wages, according to their ability and 
efficiency, instead of being compelled to 
pay the same salaries or wages to every 
man doing a certain kind of work. An- 
other suggestion looked to an independent 
system of checking cost data, from out- 
side the department concerned. , 

Nothing tangible having come from the 
recommendations just recited, Mr. Crom- 
well brought up the subject again in June, 
1912. To reinforce and illustrate his 
arguments he also sent to the Board of 
Estimate a letter on the same general 
subject from Louis L. Tribus, consulting 
engineer and acting commissioner of pub- 
lic works of Richmond Borough (in 
charge of all bureaus), and also extracts 
from the 1911 report of J. T. Fetherston, 
assistant engineer and acting superinten- 
dent of street cleaning of the same bor- 
ough. 

In the letter by Mr. Tribus attention is 
called to the fact that for nearly ten years 
there has been no change in the adminis- 
trative heads of the borough. This has 
made it possible to pursue the work in 
hand with the constant aim of “securing 
for the public a dollar’s worth of benefit 
for each dollar expended.” In the pur- 
suit of this object the effort has been to 
know how much work of each class ought 
to be done, how much is actually done, 
what the unit cost has been and how this 
cost compares, as far as comparable, with 
costs for like work done elsewhere. 

In the earlier part of the ten-year 
period lump-sum appropriations were the 
tule, but recently, Mr. Tribus states, a 
serious handicap has resulted from the 
adoption “of a highly segregated budget” 
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which aims to prescribe to the Bureau, 
“about nine months in advance, just how 
its money should be expended as to pro- 
portions of materials and labor, and just 
what should be paid to each man as a 
member of a class, regardless of indi- 
vidual ability and usefulness.” Applica- 
tions for transfers and merited increases 
of pay are either refused or else delayed 
for weeks or months or even for years. 

Mr. Tribus expresses the belief that 
while segregation of funds may be use- 
ful from an accounting standpoint, “it is 
the work to be done that is of importance, 
and segregation of funds fails utterly to 
recognize the important factors that make 
for the success or failure of the work 
itself.” Mr. Tribus believes that the un- 
doubted savings of city moneys in the last 
few years have not resulted from the 
segregated budget, but rather from the 
“greater care taken by officials in plan- 
ning and handling their work, and greater 
care in appropriating for necessities 
rather than for non-essentials.” Con- 
tinuing, Mr. Tribus says: 


We believe that far greater saving 
could have been effected, and may yet be 
effected, by a return to the lump sum 
appropriation method, but to be accom- 
panie by a constant supervision and 
audit of work done, by competent ex- 
perts appointed by the Board of Esti- 
mate and Apportionment, together with 
publication of frequent and regular re- 
ports as to the work accomplished and 
the unit costs thereof, compared with 
preceding periods, and eventually with 
scientifically determined standards. 


Mr. Tribus then offers Mr. Fether- 
ston’s report for 1911 (already men- 
tioned) 9s affording further evidence of 
the handicaps dve to over dependence on 
the segregated budget alone and in illus- 
tration of useful cost data. Extracts 
from the report follow. 


EXTRACTS FROM THE REPORT OF J. T. 
FETHERSTON, ACTING SUPERINTEND- 
ENT OF STREET CLEANING, 
BOROUGH OF RICHMOND, 

New YorK City 


GENERAL OBSERVATIONS—For a num- 
ber of years this Bureau has persist- 
ently attempted to increase the efficiency 
of its operation, both with regard to ade- 
quate performance of work, and eco- 
nomical administration of funds. The re- 
sults, while eminently satisfactory as in- 
dicating substantial progress, are, it is 
believed, stil! far below standards of pos- 
sible achievement. The improvements in 
efficiency were due principally to the 
maintenance of systematic procedure and 
methods, insistence on strict discipline, 
careful analysis of costs, and prompt ap- 
plication of remedial measures to faults 
developed by such analyses. Of late, 
however, especially during the past two 
years, the Bureau seems to have reached 
a point where such methods are no lon- 
ger effective in maintaining the desired 
rate of progress. Despite determined 
efforts during the year 1911 to secure a 
noticeable increase in efficiency, it has 
been practically impossible under the ex- 
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isting regulations of the fiscal authorities 
to improve materially on past perform- 
ances. This serious condition confront- 
ing the Bureau requires explanation, and 
seems to demand for its amelioration a 
modification of the financial procedure of 
the city. 

Broadly speaking, a municipality is a 
monopolistic corporation, and, as such, its 
operations are not subject to the effect of 
competition, or some satisfactory substi- 
tute therefor. A city differs from a pri- 
vate corporation, in that its operations are, 
almost without'exception, performed at 
cost rather than for profit. The effect is 
consequently apparent in the form of un- 
controlled results, as, for instance, ex- 
travagance, or inadequate performance, 
or both. Officially rfo recognition is given 
in New York to results, as measured by 
the relation of accomplishment to ex- 
penditure, nor has any serious attempt 
been made to control the city’s activities 
by such means. 

The annual tax budget, through which 
power over the city’s operations is 
secured, takes no account of measurable 
services to be rendered or physical re- 
sults to be accomplished (in a word, the 
efficiency of performance), but considers 
only the intermediate and minor steps in- 
volved in the expenditures contemplated. 
Thus, without a criterion of accomplish- 
ment, or a substitute for the personal in- 
centive provided by the profits of com- 
merce, the attempt to secure efficiency in 
municipal affairs is seriously handi- 
capped, and the ambitious administrator 
is practically limited to that degree of 
success which can be secured by enforced 
obedience, while the disinterested official 
suffers not even the inconvenience of 
merited censure. 

It is, without question, this lack of 
ability to offer an adequate incentive to 
its employees which has prevented this 
Bureau from securing the desired reduc- 
tion in unit costs during the last year. 
The resources of dictatorial measures 
have been practically exhausted, and any 
further improvement in the performance 
of its personnel must come as a result of 
substantial rewards for increased output. 

Fig. 1 illustrates graphically the pres- 
ent fiscal ideal in the control of expendi- 
tures and is based upon cash-accounting 
methods, with extreme segregation of 
salaries, wages, supplies, renewals, re- 
pair funds, etc., and proportional monthly 
disbursements predicatedinadvance. New 
budget allowances are generally based 
upon past expenditures, and, in this way, 
waste may go on for years undetected. 
Little discretion is allowed department 
heads as to the effective use of the “sin- 
ews of war,” and there is no incentive to 
economize, especially when the saving 
may result in a penalty imposed in the 
form of a reduction in subsequent appro- 
priations. The situation thus summarized 
has been called to the attention of the 
controlling body of the city (Mar. 9, 
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1910) by the President of the Borough of 
Richmond, who has suggested that the 
Board of Estimate and Apportionment re- 
form the system of planning annual ex- 
penditures by recognizing the necessity 
for controlling costs and establishing 
work records in all departments where 
the objects to be accomplished can be 
reduced to measurable form, either in the 
way of service rendered, or physical work 
accomplished. If President Cromwell’s 
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Fic. 1. GRAPHICAL ILLUSTRATION OF THE 
CASH-ACCOUNTING SYSTEM OF CON- 
TROLLING “EXPENDITURES FOR THE 
BUREAU OF STREET CLEANING, RICH- 
MOND BorouGH, New YorkK City 
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proposed method is adopted, resp.»<)- 
bility and power can be allowed to 
partment heads, and physicai statis:ics 
can be checked by an independent ;j. 
vision of the city’s forces in the < 
way that the Comptroller now audits cash 
payments. 

The growth of budgetary appropriatisns 
in New York from $26.41 per capita in 
1900 to $32.26 per capita in 1910, and the 
increasing pressure for new municipa| 
developments require that economy and 
real efficiency (depending upon positive. 
aggressive, and affirmative action) shajj 
replace present negative methods of gov- 
ernment, which are proving inadequate 
for meeting modern demands of urban 
life. 

COMPARATIVE SUMMARY OF STREET- 
CLEANING WorK—All that the city now 
requires in the way of statistics necessar, 
in an annual report [is a monthly state 
ment of disbursements charged against 
each of the segregated items comprising 
the total appropriations—Epb.], though it 
is usual to supplement the disbursements 
with a general account of the difficulties 
overcome and probably some suggested 
improvements required to conduct the 
work more “efficiently.” It will be noted 
that the statistics referred to relate en- 
tirely to expenditures, with no mention 
whatever of work accomplished. 

Table I illustrates one feature of Presi- 
dent Cromwell’s suggestions for report- 
ing a year’s work in the Bureau of Street 
Cleaning. The above table provides a sub- 
stitute for the competition of commerce, 
and shows on a relative basis a total sav- 
ing or profit of $8014 for 1011 over 1910, 
and $10,001 for 1911 over 1909. It is true 
that the Bureau is its own pacemaker, 
but no better method is permissible under 
existing restrictions. 

For ten years cost records have been 
maintained in this Bureau, and an 


TAELE I. COMPARISON OF MAINTENANCE COSTS—1909-1910-1911 


Quantity of 
work performed 
in 1911 


Class of work 


1909 1910 1911 
Unit Total Unit Total Unie Total 
costs cost costs cost costs cost 


27,015.3 miles Street cleaning oe hand and mach,.e 


brooms. 


$3.15 $85,098 $3.11 $84,017 $3. $84,813 


113,500 cu.yd. Refuse ettiastion, household wastes and 


street sweepings 


68,100 0.58 65,830 0. 64,515 


113,500 cu.yd. Final disposition, dumps and destrue- 


tion. . 
42,190 cu.yd. Snow removal, roadways....... 


1,552.4 miles Cleaning gutters by hand and pow. 


12.76 miles C leaning snow from sidewalks. . 
262.2 miles Cleaning snow from crosswalks. . 


1,525.4 cu.yd. Spreading ashes, sand, etc., on slippery 


streets 
3,408.7 cu.yd. Light repairs to macadam 
Surfacing streets. .... 


17,933 0.157 17,819 0. 17,097 
7,172 17 7.172 0. : 
7,126 39 8,367 4.% 

747 08 830 78. 
1,620 9 ° 1,563 y 


3,691 03 3,097 
—- 


292,257 sq.yd. Weeding gutters and wings of ‘road | 


ways, per mile 
Miscellaneous charges 
Inter-Bureau charges..... 
Deferred and outstanding charges. . 
Office-clerical and supervisory 


Total 
Brought forward 1911 cost. 


877 5. é ; 55 
15,586 ..... 5,566 , 11,067 
7,837 5, | 4,649 
5,086 ..... , 14e 4,222 
SOee ssees gas 9,892 


$240,839 ..... $230,838 


Total relative credit in favor of 1911.. ... 


Comparative Credit-Unit Cost Work: 
Total expenditure 


Total of four non-unit items (Miscellaneous, Inter- 
bureau, deferred and outstanding charges and office). 


Relative cost of physical unit work 
1911 brought down 


Relative credit-physical unit work 
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analysis shows the effect of this work 
when comparison is made of average 
snnual unit costs of the various activities 
for which physical results are available. 
By deducting from the total amounts in 
Table I, the non-unit divisions of work 
for the three years, it will be found that 
the relative saving for 1911 over 1910 
was $420, and for 1911 over 1909 the 
saving was $2745. This means, in effect, 
that for the same amount of work per- 
formed the actual cost has nearly reached 
q minimum under the existing conditions. 
Further economies in the classified ac- 
tivities of the Bureau must be secured, 
either by changes in regulations govern- 
ing the work, or in methods of performing 
the duties imposed by law. Both regula- 
‘ions and methods are susceptible of im- 
provement if a positive instead of a nega- 
tive procedure is adopted as the “rule of 
reason” by the: municipality. 

SCIENTIFIC MANAGEMENT—During the 
past few years, a great effect has been 
produced on the management of indus- 
trial concerns through the work of Fred- 
erick W. Taylor, Harrington Emerson, 
and other engineers, who have deduced 
principles relating to the efficiency of the 
work of men and machines in industrial 
flants. These principles are applicable 
to practically all municipal activities, 
though their application must necessarily 
be modified to meet the conditions of city 
work. 

In our Bureau of Street Cleaning, all 
work has been planned and scheduled in 
advance; instructions are written and 
served upon the individual workman; re- 
sponsibility is fixed and definite; rules 
governing discipline are in force; cost 
records are compiled, analyzed and com- 
pared; tests and time studies of various 
classes of work are made as far as possi- 
ble with the men and means available; 
and generally efforts for betterments are 
constantly under consideration. But abil- 
ity and efficiency on the part of em- 
ployees are not promptly recognized by 
the city, hence the natural tendency is to 
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TABLE III. CHARGES AND ACTIONS AGAINST EMPLOYEES FOR VIOLATIONS O} 
“GENERAL ORDERS,” 1911 
Action takeh 
Guilty Guilty Guiity 
Number of Deduction in 
Charges Action Fines in Efficiency Not 
Prefer: ed Dismissais Deferred Fined Days pay Warted Record Guilty 
61 au 16 6 30 5 18 ; 





ask, “What’s the use”? Colonel Waring 
well stated the situation in his book on 
Street Cleaning: “My work has succeeded 
because it was done for its own sake 
alone.” It is fifteen years since Colonel 
Waring’s term of office expired, and it 
may be remembered that, in spite of his 
work, character, and reputation, the peo- 
ple did not insist on retaining him in 
office. Department heads today who are 
in any measure successful “do the work 
for its own sake alone.” Inevitably a de- 
partment reflects the character of its 
chief, and, with short terms of office and 
new heads, no continuity in administra- 
tion, no practical ideals to strive for, no 
incentive for the workers in the ranks, it 
certainly is time for the higher municipal 
Officials to revise present antiquated meth- 
ods of conducting municipal business. 

CoMPLAINTS — More complaints were 
received from citizens in 1911 than for 
any year since 1904. Of the 92 com- 
plaints, 82 were received on “account of 
the non-collection of refuse, and, on in- 
vestigation, it was found tnat in 59 of the 
cases there was either no cause for com- 
plaint, or the complainant was at fault 
for not complying with city ordinances. 
Nearly all of the 23 complaints chargea- 
ble against the Bureau for the non-col- 
lection of refuse weve due to a rearrange- 
ment in the collection routes. The econ- 
omy proposed by this change in rout:s 
was only partially successful, as the cul- 
lectors could receive no recognition {or 
increased work under the existing flat 
wage rate, and this attempt to se -ure 
greater efficiency illustrates the difficulty 
of obtaining codperation on the part of 
employees without providing some in- 
centive for their efforts in securing bet- 
terments. 





TABLE Il. EMPLOYEES—BUREAU OF STREET CLEANING 
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i 1 i a 1 1 1 
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TABLE Il A. SALARIES AND WAGES IN 1911 


Position 1902 1903 7904 
Superintendent... .... ; : 1 1 
Asst. superintendent. . phe ‘ 

Soe Er toe on : : 
nspectors. . 
Foremen and asst. foremen_ 5 10 it 
Stationary enginemen..... * ’ cee } 
prog Se ee ee =~ — 
uto engineman.......... 
Laborers and sweepers. .... 67 118 119 
Drivers and hostlers bisesee 1 1 
WD 6s os io Sed ns eat Sa éen vee 
Hired carts. . nce ed 28 42 14 
6 nb be Vow cca das 103 174 151 
Position 
Superintendent. . 
Ceageams superintendent... 
nono chee ae pee ea nea 


Per Annum 


PERSONNEL—The number of employees 
of various grades in the Bureau since 
the organization of Street Cleaning work 
under the Borough President in 1902, 
and the salaries or wages for 1911, are 
shown in Table II and Table II A. 

To maintain discipline in the force, the 
rules of the service have been followed 
consistentiy, and 61 charges for viola- 
tions of the regulations have bee. pre- 
ferred against with results as 
shown on fratie 11}, 

Efficiency records of all employees, in- 
cluding laborers, sweepers, and drivers, 
have been magatained, and the men re- 
warded for good work by days off with 
pay, or recommended ‘or dismissal on 
account of low marks. One of the great- 
est needs of the Bureau is seine si:nple 
means for rewarding efficient empioyees 
by direct increases in wages, or for pun- 
ishing inefficient men by reductions in 
wages. Ir this way coéperation can be 
secured through self-interest, while under 
the existing system work must be accom- 
plished mainly through fear of punish- 
ment, as the few days off with pay 
allowable for good records is only a 
make-shift, and can never replace the di- 
rect incentive of a wage increase. 

SANITARY WorK—Of the total expendi- 

tures in the Bureau during 1911, $166,- 
425.49 was used in “Sanitary Work,” in- 
cluding the sweeping and cleaning of 
Streets, the collection, removal, and final 
disposition of refuse. The population in 
1911 was approximately 90,000, and the 
area of the Borough 57 sq.mi. The length 
and area of different kinds of street pave- 
ment in charge of the Bureau for clean- 
ing and light repairs, by comparison with 
the two previous years, is shown in 
Table IV. 


rn 

TABLE IV. PAVEMENTS FOR CLEANING 

AND LIGHT REPAIRS (MACADAM) 

Mileage Sq.yd. 

1911 
113,658 
6,794 
6,494 
185,019 
54,163 
45,616 
90,265 
99,502 
2,920 


Characier......... 


ene = 








Per Day 


* $3000 $1800 $1650 $1500 $1200 $1050 $1000 $900 $780 $720 $4.50 $3.50 $2.25 $2.00 
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STREET CLEANING — Practically all 
street-cleaning work in 1911 -was per- 
formed by hand broom, and the cost in- 
creased 4c. per mile over 1910. The 
higher unit cost was due to a very dry 
season, the dusty condition of many of 
the streets, the continual falling of leaves 
from trees affected by the drought, and 
some badly worn asphalt-block pave- 
ments, which necessitated the employ- 
ment of additional sweepers in order that 
the general quality of the work might be 
maintained. Application was made for 
money to secure four horse-drawn street- 
flushing machines, but the funds were not 
made available until too late in the sea- 
son. A.detailed study was, therefore, 
made of the possibility of replacing 
horse-drawn -flushers. by power operated 
flushing machines, which resulted in the 
conclusion that an electrically operated 
combination street-flushing machine and 


Number of 
Miles 
Swept 


15,687 Miles, (1906) 
16,333 Miles, (1907) 


23,029 Miles, (1909 


erry, ae 
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Fic. 2. GRAPHICAL EXHIBIT OF UNIT 
Costs OF STREET CLEANING AND TOTAL 
Mites CLEANED, BOROUGH OF RICH- 
MOND, 1900 To 1911, INCLUSIVE 


power truck would prove more economi- 
cal than the horse-drawn machines, as 
power for charging the batteries will be 
available without additional cost at the 
West New Brighton Refuse Destructor. 
Most of the paved streets in charge of 
this Bureau adjoin macadam pavements, 
and a great deal of grit, dust, and dirt is 
carried over to the improved pavements 
by vehicular traffic, thus the nuisance 
from dust has been increasing with the 
greater popularity of fast-moving auto- 
mobiles. It is hoped that a flushing ma- 
chine, or some form of vacuum cleaner, 
will help to meet this condition, and en- 
able the Bureau to remove even fine dust 
from the roadways. The cost of street 
cleaning (30-ft. roadway), per mile, by 
comparison with previous years, is shown 
graphically by Fig. 2. The average area 
cleaned per man in 1911 was 16,326 
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sq.yd. per productive day’s work. The Wastes—The cost of collecting 
average amount of material removed per hold wastes decreased Ic. per cu 
1000 sq.yd. cleaned was 2.05 cu.ft., and comparison with 1910. No trade 
the cost per 1000 sq.yd. swept, including was collected during the year, and 5ysj. 
the removal and disposal of the sweep- ness houses were required to remove : 
ings therefrom, was 20c. terial at their own expense, the cit 


tak- 
REFUSE COLLECTION—HOUSEHOLD ing care of the final disposition o: 


the 
hh 
TABLE V. STATISTICS OF EMERGENCY SNOW REMOVAL FROM ROADWAYS—10)| 


Snow re- 
Snow re- moved Cost per « 
Depth Total moved Wagon Approx- 

3 of rea Area Measure- imate Total W 
Time of Snow, Cleared, Basis, ment, Shrinkage, cost of Area \ 
Storm—1911 in. sq.yd. cu.yd. cu.yd. per cent. removal Basis ure: 

6 212,197 29,470 14,348 49 $2,366.53 $0.08 go 
Dec. 3 & 4. 232,137 32,243 11,666 64 1,930.65 0.06 | 
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TABLE VI. BUREAU OF STREET CLEANING MAINTENANCE, APPROPRIATIONS, EXPEND 
TURES AND UNIT COSTS FOR THE YEAR 1911 


General Summary 


Fund No. Title 
Administration 
1921 Salaries (Office and Clerical Force)... $10,359. $9 891 93 
Maintenance and Final Disposition 
1922 Salaries ene 7,500. 6,841 6 
1923 ME EELS S oh areW abuse Ab 4 © 66's ee Sor , 162,772. 160,976 
1924 Hired teams, horses and carts a 8,510. 8,503 ( 
1925 General supplies 3,000 2,940 2 
1926 Materials for repairs and replacements by departmental 
labor 10,000. 9,910 23 
1927 Repairs and replacements by contract or open order . 3,470. 3,100 
1928 Apparatus, machinery, vehicles, harness, etc ne 
care and storage. . 2,075. 2,068 
1929 Maintenance of automobiles, including oquipenent, 
and storage a 700. 666 
1930 Forage, shoeing and boarding horses.. Cate E . 14,6541: 
1931 Fuel eae jas ; 841.3: 
1932 Contingencies os : 297 
R-PR-9A Revenue Bonds—Removal of snow and ice... ; 5,070 
Supplies bought on 1910 appropriation and wages of men 
letailed to B.S.C. and paid from sewer bureau funds.... * 5,065.3 


Appropriation Expenditur: 


230,837 .7 
Deduct for supplies bought on 1910 <eompnes and snow 5,065: 
charges paid by sewer a enkte 
Deduct unexpended balance. . sich ee eae ates iy 55 


225,772.45 


Details of Expenditures—Unit Costs—Maintenance and Final Disposition.* 


Fund Number 
Classification of Work Totals juantities Unit costs Remarks 
Street cleaning by hand broom......... eo 27,014 miles $3.14 per mile Average cost per 


% 
ae 


Btreet cleaning by machine broom.... . 1.3 miles 2.98 per mile mi. $3.14 
Refuse collection, Smanes wastes.... 51,670.74 77,290 cu.yd. 0.67 per cu.yd. Average cost per 
36,210 cu.yd. 0.35 cu.yd. \ eu.yd. 57¢ 
95,348 cu.yd. 0.054 cu.yd. 


9,244 tons 1.27 ton 
42,190 cu.yd. 0.19 per cu.yd. 


1,503.4 miles 4.72 per mile Av cost per 


49 miles 0.56 per mile i. $4.59 

12.76 miles 78.97 per mile 
262.2 miles 6.52 per mile 
2.41 per cu.yd. 
2.82 per cu.yd. 

3.91 per cu.yd. 

yd. 3.20 cu.yd. 
292 ,257 sq. yd. 53c. per 100 sq.yd. 


Refuse collection, zt apap .. 12,844. 
Final disposition at 
Final disposition 2" 
destructor 11,781. 
Snow removal from roadways. 8,201 
ean gutters of snow oat ‘mud ‘by oan 


27 
Cibaring snow from sidewalks. . ; 1,007. 
Clearing snow from crosswalks... . 
Spreading ashes on slippery streets. 
Spreading sand on slippery streets... . . 
Spreading screenings on slippe' streets. 
Light repairs to macadam roadways. 
Weeding gutters, etc. bu 
Miscellaneous charges, | see Item At 
Inter-Bureau charges, see Item Bt.. 
Deferred 2m outstanding chfrges— 


syepesece & BR S¥ 


Totals... . 


Recapitulation (Check Account) Maintenance and Final Disposition 


Supervision, salaries 
Supervision, wages regular employees 
Labor, wages regular employees 
Hired teams, horses and carts (country routes) 
tok Removal of snow and ice, re 
bor. 


Contingencies 
Labor and carts detailed from sewer bureau and paid from their own funds.. 
Teams, horses and carts detailed from sewer bureau and paid from their own funds. . 
General supplies 
Materials or repairs and replacements by departmental labor.. 
one and replacements by contract or open order. . 
Apqaaatin, ssanbinany, vehicles, harness, etc. including care and storage... 
aintenance of automobiles, are sangre care and storage 


Forage, shoeing and boarding horses. . 
Fuel 


Contingencies... 
Supplies bought on 1910 Funds 


*We have omitted 12 columns between the stub of the table and the column of totals. The columns 
ae ommied showed a distribution of the stub items by the ‘“‘Fund No.” stub items in the first division of the 


a We have omitted detailed tables showing the distribution of these items among objects chiefly of local 
Test. 
tValue of forage carried over from 1910, $1210. 
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wastes, either at the West New Brighton 
Destructor or at the various dumping 
niaces. The cost per capita likewise de- 
creased ic. per annum for the population 
served by the refuse collectors. The 
average amount of material removed per 
productive work-day was 8.7 cu.yd. 
Efforts to reduce collection costs were 
made by rearranging schedules, with but 
partial success, and further decreases in 
unit costs must be secured by improv- 
ing present equipment and offering an in- 
centive to secure coéperation on the part 
of the refuse collectors. 

REFUSE COLLECTION—STREET SWEEP- 
1INGS—The cost of removing street sweep- 
ings decreased 3c. per cu.yd. by compari- 
son with last year. Each unit (cart and 
driver) removed on the average of 14.1 
cu.yd. per productive work-day. A test 
was made with a large automobile truck 
collecting refuse from households, but it 
was found that there was no economy 
in the power truck over a horse-drawn 
vehicle, as the number of stops and the 
time required to load the truck was not 
offset by the gain in speed due to the 
length of haul to the point of disposal. 
It is probable, however, that a power 
truck will be found economicai in collect- 
ing street sweepings which are scattered 
over a large teritory and where speed 
will be a controlling factor. 

FINAL DisPosition—AtT Dumps—The 
cost of caring for dumps decreased 4c. 
per cu.yd. by comparison with the previ- 
ous year, and the amount of material 
cared for at the dumps per man per act- 
ual work day was 79 cu.yd. 

FINAL DuisPposirion—AT West NEw 
BRIGHTON REFUSE DesTRUCTOR — The 
West New Brighton refuse destructor 
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has now been in operation 3': years 
without complaint of nuisance from 
odors. The cost of disposal in 1911 was 
7c. less per ton than in 1910, and, in ad- 
dition, clinker having an estimated value 
of $870 was used for structural purposes. 
No complete utilization of the steam 
power developed at the plant is yet 
available. The same number of men are 
employed as were necessary during the 
tests of the plant in 1908, and the yearly 
cost of disposal has been mainly affected 
by variations in the quantity of material 
delivered to the plant. The engineers’ 
house, on Richmond Terrace adjoining the 
plant, was completed early in 1911, and 
gateways, sidewalks, and retaining-wall 
made of clinker concrete were built by city 
employees, thus finishing the approaches 
to the plant. The amount of material 
burned per productive man, per actual 
work-day during 1911 was 3.39 tons. 

SNow REMOVAL FROM ROADWAYS— 
During the year 1911 the snowfall 
amounted to 28 in., of which 11 in. were 
removed from roadways by emergency 
gangs. Table V summarizes the essential 
feature of this class of work. 

The final cost of snow removed from 
roadways by vehicular measurement in 
1911 was 19c. per cu.yd. The difference 
in unit cost between Table V and the final 
cost per cubic yard is due mainly to the 
removal of ice by city carts after emerg- 
ency work was finished. 

[Several paragraphs on cleaning snow 
from sidewalks, etc., and on spreading 
ashes, eic., on slippery streets are omit- 
ted.— Ep. ] 

LIGHT REPAIRS TO MACADAM RoAps— 
A considerably greater amount of ma- 
cadam light repairs was performed in 


1205 


1911 than in 1910, as a larger sum of 
money was available for the purchase of 
broken stone, though all the stone could 
not be used during the year, because men 
and teams were not available for hauling 
the. material. This illustrates one of the 
difficulties of trying to secure results 
under strictly segregated appropriations, 
as money may be allowed for supplies 
which can be used for no other purpose, 
yet labor and equipment necessary for 
the best utilization of the materials is not 
provided. 

The lack of water for sprinkling pur- 
poses in 1911 tended to destroy the 
water-bound macadam roads, and re- 
quired extraordinary measures to main- 
tain this class of pavement. By spread- 
ing 34-in. stone over water-bound ma- 
cadam roadways which showed signs of 
disintegration, it was possible, in most 
cases, to replace the binding material, 
and thus save the roadways in charge of 
the Bureau from complete destruction. 
On a labor basis, 19 cu.yd. of broken 
stone were spread over various road sur- 
faces per productive work-day, while on 
a vehicular basis, 4.75 cu.yd. of ma- 
terial were placed per productive work- 
day. 

[Paragraphs on weeding and various 
topics of local interest are omitted here. 
—Ep.] 

FINANCIAL STATEMENT—The financial 
statement [partly given in our Table VI 
—Ep.], which follows in tabular form, 
explains the expenditures of the Bureau 
in detail, and provides statistical infor- 
mation as to the actual expenditures and 
physical results obtained. 

CosT-KEEPING—Cost-keeping is one of 
the most important divisions of work in 
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the Bureau, as by it alone can real effici- 
ency be measured in comparison with 
past records, standards, or ideals. Yet 
cost-keeping is not recognized as essen- 
tial by the general city authorities, and it 
has been impossible to make it of greater 
value than at present, because appropria- 
tions cannot be used with advantage in 
standardizing or securing additional sta- 
tistical data which would enable greater 
efficiency and economy to be obtained in 
the work of the Bureau. 
CoNncLusion—As a result of eight 
years’ experience in the Bureau of 
Street Cleaning, it would appear that the 
greatest need at-present in sight for the 
betterment of the service concerns’ the 
method of appropriating funds so that re- 
sponsibility, power, incentive and initia- 
tive may be secured and maintained. 
There are many economies which can 
be effected in the organization and work 
of the Bureau, while efficiency in general 
can be increased, if the lawmakers and 
the financial bodies controlling the city 
desire real economy through efficiency, 
and will revise the present restrictive 
regulations, adopting in their stead af- 
firmative and progressive policies. 


THE Cost DATA BUDGET PLAN TO BE 
GIVEN A PARTIAL TRIAL 


On Oct. 31, 1912, the Board of Esti- 
mate and Apportionment adopted a por- 
tion of the recommendations of the 
Richmond Borough officials. Accordingly, 
the 1913 appropriations for the Bureaus 
of Highways, Sewers and Street Clean- 
ing will be classified functionally and 
will be based on work quantities to be 
performed in each quarter of the year 
and on average unit and item costs. Just 
what this means is stated more particu- 
larly in the following resolutions: 


(1) The nature of all expenditures shall 
fall within the scope of the work classi- 
fications specified in the supporting 
schedules. 

(2) The total cost allowances shown 
therein for any quarter shall not be ex- 
ceeded within that quarter. 

(3) The total allowance for capital in- 
vestment shall not be exceeded during 
the year. 

At the end of each quarter of the year 
there shall be presented to the Board of 
Estimate and Apportionment ae de- 
tailed statement of all the operations of 
the above mentioned bureaus and the 
cost thereof, together with a reconcilia- 
tion schedule showing the relation be- 
tween total costs of work and total ex- 
penditures, in such form as may be pre- 
scribed by the Board. At the same time 
requests for modifications of the remain- 
ing schedules may be presented for con- 
sideration and action of the Board. 

The Board shall be notified in advance 
of the commencement and cessation for 
all regular work covered by the support- 
ing schedules. 

The quantity of any item of work per- 
formed in a given quarter shall not ex- 
ceed or underrun by more than 10% the 
quantity specified for that item in the 
supporting schedules, without advance 
notification to the Board of Estimate and 
Apportionment. 
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The “supporting schedules” mentioned 
in the resolution were in the form of de- 
tailed schedules for each quarter of the 
year and for the whole year—thus per- 
mitting variations which will follow 
seasonal requirements more or less 
closely. By way of illustration we re- 
print (Table VII) the Bureau of Street 
Cleaning schedule for the first quarter 
of the year and the totals for the year. 

There was also presented to the Board 
of Estimate a resolution establishing the 
positions, number of employees and wage 
rates for each position in each of the 
three bureaus. The novel feature of these 
schedules was that instead of a single 
rate of pay for inspectors, foremen, and 
the various classes of laborers from two 
to four rates of pay were provided, and 
instead of a hard and fast number of 
laborers the number was “unlimited.” 

The whole spirit of the new appropria- 
tion scheme, it will be seen, is to try to 
secure a stipulated amount of work at a 
minimum cost, instead of putting hard 
and fast limits on expenditures for this 
and that sort of materials, supplies, and 
class of labor, segregated by “funds” or 
items, most of which have no relation 
whatever to either the kind or the amount 
of the work undertaken—as may be seen 
by again examining Fig. 1 and Table VI. 


A @00-ft. Steel Arch Bridge has re- 
cently been completed across the River 
Vilaine near La Roche-Bernard, in France, 
to carry one of the national highways 
from the city of Nantes to the town of 
Audierne. The crossing is the site of sev- 
eral previous bridges. In 1840 a notable 
suspension bridge with a clear span of 
635 ft. and a height above highest tide 
of 108 ft. was built by the government 
engineers, and remained a monument to 
their ability for over 30 years. In 1871 
this bridge was completely destroyed by 
a heavy storm. Immediately thereafter 
a temporary suspension bridge 10 ft. 
wide, instead of the 23-ft. original struc- 
ture, was built to replace the one de- 
stroyed. In 1905 the government decided 
to replace this small suspension bridge 
by a large and permanent arch. 

The new bridge has a main span 600.4 
ft. wide between inside faces of the steel 
at the skew back, and is approached on 
either side by a Series of three high 
masonry arches. It has a roadway 18 
ft. wide with a 2%-ft. sidewalk on each 
side. It is designed to carry highway 
traffic, and at present is provided with 
one interurban railway track. The main 
span is an arch, as before stated, 600 ft. 
in span and 164 ft. in rise, with the road- 
way level midway up the arch, 108 ft. 
above the skewback level. The portion 
of the structure above the roadway con- 
sists of a three-hinged arch, 368 ft. in 
span and 49.4 ft. in rise, hinged at the 
crown and at the roadway level. The 
lower portion of the arch is composed 
of two inclined piers forming in appear- 
ance the haunches of the arch, but struc- 
turally, rigid frameworks rising on the 
incline of the arch out of the masonry 
skewback and carrying at their upper 
elevation the hinges on which the upper 
three-hinged arch rests. ! 
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David White 


The appointment of David Whi 
Chief Geologist of the United States 
logical Survey was noted in our per 
columns a few weeks ago. Mr. ite 
has been associated with the Geolo, ca! 
Survey for more than 25 years an. is 
well known among geologists for his 
paleontological work. He is now Presi- 
dent of the Paleontological Society. 

For many years Mr. White has made 
a specialty of the study of the fossijj 


Davin WHITE 


floras of the older geological formations 
and has contributed much to the history 
of the deposition of the coal measures in 
several basins. Mr. White will be re- 
membered by the readers of ENGINEER- 
ING NEws as the author of the article in 
our issue of Oct. 17 on the oil-shale de- 
posits of the United States. 


A Railway Terminal Plan for Chicago, 
which has been designed by Jarvis Hunt, 
architect, proposes a concentration of 
all main-line or through passenger ser- 
vice and all down-town freight service 
within one immense double-deck terminal. 
The site suggested extends from 12th 
St. south to Archer Ave., and from State 
St. west to a new river channel just east 
of Canal St., this channel taking the 
place of the present winding channel 
between Van Buren and 20th Sts. The 
passenger station would extend from 
12th to 16th Sts. (about half a mile), 
beyond which would be the freight 
houses and team tracks, while other 
freight facilities would be beneath the 
passenger station. The location is far- 
ther south than any existing terminal, 
but 12th St. has been proposed for many 
terminal projects, it being claimed that 
the business district will extend event- 
ually to that point. Nearly all of the 
property included in the new project is 
owned by the railways, and it is estimat- 
ed that the railway property released and 
made available for commercial use by 
the abandonment of the several existing 
terminals would have a value of $200,- 
000,000. 
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Notable Water-Supply Report 


Another stage in the struggle of San 
vrancisco to secure a municipally owned 
water-supply was marked during the 
past summer when John R. Freeman, of 
Providence, R. I., reported on a water- 
supply for San Francisco and neighboring 
cities. The report* is one of those re- 
markably comprehensive reviews of the 
many engineering phases of a subject 
for which Mr. Freeman has become 
notable and presents cost estimates and 
illustrations with uncommon fullness of 
detail.t 

The report is the result of an order 
served on the city of-San Francisco by 
Ex-Secretary of the Interior Ballinger 
and modified by Secretary Fisher to show 
cause why a permit issued by Ex-Secre- 
tary Garfield granting the city certain 
rights on federal lands essential to build- 
ing dams and a conduit to convey water 
from the upper portion of the Tuolumne 
River drainage area to the city of San 
Francisco should not be revoked. The 
permit was issued with the condition that 
the dams on Cherry Creek and at Lake 
Eleanor (See Fig. 2) should be built be- 
fore the one across the Tuolumne River 
in the Hetch Hetchy Valley, which latter 
would flood a Sierra meadow (See Fig. 
1) bounded on either side by precipitous 
cliffs. The original permit was vigorously 
fought by a group of men intent on pre- 
serving inviolate this natural scenery, 
which is within the large area embraced 
by the Yosemite National Park, but sep- 
arated from the Yosemite Valley by some 
twenty miles of rough mountain country. 

The city owns in fee simple most of 
the Hetch Hetchy Valley, which was pur- 
chased from early settlers and thus is not 
a part of the park; but one end of the 
dam site and much of the marginal flow- 
age is a part of the National domain. 

In granting the original permit Ex- 
Secretary Garfield made statements de- 
signed to show that the claims of San 
Francisco om the water from this drain- 
age area, for municipal use, stood above 
all claims for conserving natural scenery. 
He maintained, or gave countenance to 
the city’s claims, that the substitution of 





*“On the Proposed Use of a Portion of 
the Hetch Hetchy, Eleanor and Cherry 
Valleys, within and near to the bound- 
aries of the Stanislaus U. S. National 
Forest Reserve and the Yosemite Na- 
Hongl Park as Reservoirs for Impound- 
ing Tuolumne River Flood Waters and 
appartenans works for the Water Supply 

San Francisco, Calif., and Neighboring 
Cities. A Report to James Rolph, Jr., 
Mayor of San Francisco, and Percy V. 
Long, Cit 7 a Attorney, Py John R. Free- 
mae pe Bagipser. of Providence, R. I, 

Letter Transmittal to the Hon 
we ble Secretary + — seer and the 
Advisory Board o ot nee eers, San 
Francisco, a %. Ant oe Supplemen- 
tary Sg he and appendixes coming 
down to Aug. 1, 1912, make up an itluse 
trated quarto volume of 401 pages.] 


treliewing our abstract of this ye 
pre will be found a summary_of 
earing on this subject held in Wash- 
ington in November, 1 Sa {na. 





As an outcome of the struggle 
to prevent San Francisco from 
carrying out its project for a 
municipally-owned water-supply 
from the Tuolumne River, in the 
high Sierras, which involves the 
flooding of the Hetch Hetchy Val- 
ley, John R. Freeman has made 
a notable report in which he ad- 
vocates plans for a higher dam at 
the Hetch Hetchy site than has 
previously been proposed, the 
early construction of the dam in- 
stead of postponing construction, 
and a greatly modified aqueduct 
plan from the source of supply to 
the San Francisco metropolitan 
water district. The aqueduct 


would in large part be a pressure 
tunnel, thus making possible im- 
mense hydro-electric develop- 
ments, none of the power being 
required for pumping the water- 
supply, as under -earlier plans. 


The report also deals with various 
objections raised by the op- 
ponents of the Hetch Hetchy 
plan, including the alleged des- 
truction of a remarkable moun- 
tain meadow and the alleged ne- 
cessary exclusion of campers and 
sight-seers from a considerable} 
portion of the Yosemite National 
Park. Mr. Freeman shows that 
but few people ever visit the 
Hetch Hetchy Valley, largely be- 
cause it is so inaccessible. He 
proposes that the city construct 
a good highway from the railroad 
to the proposed dam, and a scenic 
road around the reservoir. All 
the features just outlined are 
taken up in our abstract of Mr. 
Freeman’s report. A remarkable 
set of comparative profiles of the 
earlier and Freeman aqueduct 
projects is reproduced and Mr. 
Freeman’s cost estimates are re- 


printed. 


a mountain lake for a mountain meadow 
would go far toward making good the 
loss of the meadow, but met the demands 
of the Nature lovers in part by insisting 
on postponing the building of the Hetch 
Hetchy dam until the limit of the supply 
from Lake Eleanor had been reached. 

In reopening the case there appeared, 
as advisers to the Secretary of the In- 
terior, an Advisory Board of Army En- 
gineers, consisting of Colonels Biddle, 
Cosby and Taylor, for.it was found that 
the decision must rest on engineering 
considerations largely and that the de- 
cisions might turn on the relative advan- 
tages of other possible sources of supply. 

At this time San Francisco was under 
the McCarthy Labor Union administra- 
tion, and the City Engineer, Marsden 
Manson, was sadly hampered by lack of 
appropriations from making the extended 
investigations called for in the order to 
show cause, and finally after the reform 
administration of Mayor Rolph had taken 


office he broke down from nervous strain 
and past overwork. Meanwhile the time 
within which the city must make its reply, 
although extended, had nearly expired. 

Mr. Freeman assembled a staff of en- 
gineers from the East and Far West to 
work under his immediate direction, 
utilized the services of a number of ex- 
pert engineers in San Francisco, wove 
together old and new evidence, and filed 
the first installment of his report at mid- 
night on the date fixed. This report in- 
cluded a summary of the main facts 
given in the numerous supplementary re- 
ports. In two weeks further time, granted 
by the board, the supplementary reports 
were completed, further digested, and the 
main report by Mr. Freeman continued 
and completed.* 

Before taking up the Freeman report 
in detail it may be noted that the Hetch 
Hetchy supply was first proposed and 
outline plans for it prepared some ten 
years ago by C. E. Grunsky, then city 
engineer of San Francisco, and that the 
plans were subsequently revised, after 
further study by Marsden Manson, who 
was until quite recently city engineer. 
It may also be stated that within the past 
few years considerable progress has been 
made on a project for a metropolitan 
water district to include San Francisco, 
Oakland, and a number of other munici- 
palities, and that legislative authority to 
that end has been secured and some 
steps taken toward organizing the dis- 
trict, so that it is now proposed to sup- 
ply all of the twenty or more municipali- 
ties surrounding San Francisco Bay and 
double the population originally contem- 
plated. 

Briefly, Mr. Freeman proposes to build 
a higher dam and thus to form a larger 
reservoir in the Hetch Hetchy Valley 
than had been proposed by his prede- 
cessors. Moreover, Mr. Freeman pro- 
poses to utilize in early years the large 
surplus carrying capacity of the aque- 
duct for the irrigation of kitchen gardens 
and for intensive farming on some of the 
tens of thousands of acres of fertile 
lands along the bay south of San Fran- 
cisco and south of Oakland, and believes 
that great suburban communities can be 
built up composed of homes each with an 
acre or half acre of garden attached in 





*This stupendous task can be fully ap- 
preciated only by those who see and read 
the large volume which resulted. The 
task was performed under nigh, 1 ys 
sure, working literally night an ° 
the writer of these lines can attest - fom 
having visited Mr. Freeman’s suite of 
rooms on the top floor of the St. Francis 
Hotel while the work was in full swing. 
There, desks, drafting tables and appar- 
atus, reference books, maps, photographs. 
manuscri-t and printer’s proof in all 
stages crowded the customary hotel fur- 
nishings into the background, illustrat- 
ine that the snaineer can adapt himself 
to all places an Gg ny of =e, 
His working day regu 
5 a.m. and continued iy % on pm 
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which the conditions for family life shall 
be at their best and from which future 
electric railways can quickly carry the 
breadwinners to the city. As at Los An- 
geles, about the same amount of water 
per acre will be needed here for intensive 
farming as for such suburban homes, 
The engineering reasons for first 
building the high dam at Hetch Hetchy, 
in place of low ones at the other 
sites, are strikingly shown by the com- 
parative profiles and other data, Fig. 3. 
Mr. Freeman’s proposed Hetch Hetchy 
dam, shown by Fig. 4, would be about 
300 ft. high and would store 110,000,000,- 
000 gal. Thence an aqueduct, 124 miles 
long, comprising 77 miles of pressure 
tunnel 10 to 12.5 ft. in diameter and 45 
miles of steel siphon across the San Joa- 
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man brings water in by gravity and has 
power as a byproduct. 

A total of 157,500 mechanical horse- 
power day and night the year around 
and possibly 200,000 hp. at peaks would 
be available were Mr. Freeman’s plan 
fully carried out, little or nothing fur- 
ther being required than to insert power 
houses in the aqueduct line and build 
transmission lines. 

A notable feature of the plan, designed 
particularly to meet the objections to sub- 
stituting a mountain lake for a mountain 
meadow, is a scenic road around the 
Hetch Hetchy Reservoir and to neighbor- 
ing view points. Another feature is a 
good automobile road to the Valley, 
which is now accessible only with diffi- 
culty, over a rough trail. 


Fic. 1. A PorTION OF THE SITE OF THE PROPOSED HETCH HETCHY RESERVOIR, FOR 
THE WATER-SUPPLY OF SAN FRANCISCO 


(The view shows the depth to be flooded in relation to the height of the cliffs. 
It also shows the location of the scenic road proposed by John R. Freeman, which 
would run along a broad bench, covered with stunted trees, located,200 or 300 ft. 


above the high-water line.) 


quin Valley, runs to a terminal gatehouse 
near the southerly end of San Francisco 
Bay, from which gatehouse branch aque- 
ducts would lead to San Francisco, Oak- 
land, San Jose and other points. The 
main aqueduct would have a capacity of 
400,000,000 gal. The San Francisco 
branch or continuation would have a 
capacity of 100,000,000 gal. at the out- 
set and a length of 42.6 miles, thus mak- 
ing a total length of 166.7 miles: The 
Oakland branch would carry 50,000,000 
gal. at the beginning and would be about 
25 miles long. 

A notable difference from former 
plans, all of which involved pumping and 
utilized all electric power developed 
solely for this pumping, is that Mr. Free- 


It is assumed that San Francisco will 
buy the works of the Spring Valley Water 
Co., which now supplies water to the 
city, and for which an informal offer of 
$38,500,000 has already been made, and 
that the new Hetch Hetchy supply 
would be conveyed to the existing 
reservoirs of this company and of the 
companies which supply Oakland and 
vicinity. Portions of the supplementary 
reports (which lack of space prevents 
summarizing here) deal with these inter- 
connections, with enlargements of exist- 
ing reservoirs, and with the available 
yields of the various sources of supply 
of the Spring Valley Water Co. Mr. 
Freeman believes that these possible ad- 
ditional yields from the several sources 
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controlled by these companies have | 
overestimated, and that although 
city buys the Spring Valley works 
should proceed immediately with 
Hetch Hetchy scheme. He presents e-;)- 
mates of the cost of supplies from a 
number of other sources than the He:ch 
Hetchy, including both high mountain 
streams and the Sacramento River, tie 
latter filtered and pumped. None of 
these, Mr. Freeman believes, compare at 
all favorably with the plan already 
sketched. Indeed, it is stated that to 
deny the use of the Hetch Hetchy would 
add from 10 to 30 million dollars to the 
cost of an adequate future supply. 

Having outlined the causes which led 
to the making of the Freeman report and 
having briefly summarized the leading 
features of the proposed plan for a 
water-supply for San Francisco and 
vicinity, some condensed extracts from 
the report will next be given. 


EXTRACTS FROM THE FREEMAN REPORT 


The Hetch Hetchy Dam—The City ot 
San Francisco proposes: 

To build a masonry reservoir dam [ Fig. 
4] about 300 ft. in height above the bed 
of the river, in the narrow gorge at the 
outlet of the Hetch Hetchy Valley, by 
which the water can be raised about 270 
ft. above the nearly level floor of the 
valley; said dam to have its outlets at 
such height that the water upstream can- 
not possibly be drawn so low as to un- 
cover the level floor of the valley, which 
will thus always be covered by a broad, 
long lake. The shores of the lake will be 
very steep and largely composed of bare 
ledges. The lowest draft of the lake will 
not occur until after midwinter, and it 
will be replenished by the melting snows 
early in the spring. Seldom will the lake 
be less than three-quarters full on Oct. 
1, and it will never be drawn within 20 
ft. of the bottom, save in one of the 
greatest droughts of the century. 

The Hetch Hetchy Aqueduct—The city 
proposes to build an aqueduct [see lower 
profile, Fig. 5] from the Hetch Hetchy 
Valley to the city of San Francisco large- 
ly in the form of a tunnel about 10 ft. 
in finished diameter, mostly deep be- 
neath the surface of the ground, and 
from 10 to 50 ft. below the hydraulic 
grade line along the approximate route 
and at approximately the elevation shown 
in the accompanying plans and profiles, 
extending downstream from the proposed 
reservoir and dam to the easterly edge of 
the San Joaquin Valley. Thence continu- 
ing westward across this valley the pro- 
jected aqueduct will be composed first of 
one steel pipe, 7 ft. 6 in. net diameter, 
and ultimately of two steel pipes side by 
side, each about 45 miles in length. At the 
westerly side of the San Joaquin Valley 
the steel-pipe portion is to end at a 
point about eight miles westerly from 
the confluence of the Stanislaus with the 
San Joaquin River. From this point the 
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agueduct line proceeds easterly, mostly 
n the form of a series of tunnels about 
\2 or 13 ft. in diameter, to a point east- 
erly from the village of Irvington, and 
about one mile northerly from Mission 
San Jose, on the hillside overlooking the 


southerly end of San Francisco Bay; at 


459 sq. Miles 
Tributary to 

Hetchy 

Reservoir 





Fic. 2. SKETCH MAP SHOWING THE 
DRAINAGE AREAS OF THE PROPOSED 
HeTcH HETCHY, LAKE ELEANOR 
AND CHERRY CREEK 
RESERVOIRS 


which point a terminal chamber and gate- 
house would be built and branch aque- 
ducts lead off as desired toward Oak- 
land, San Jose, San Francisco and vari- 
ous other communities about the bay. 

From this “Irvington gatehouse” the 
aqueduct would proceed westerly in the 
form of a steel pipe, supported above the 
water on concrete piers, on a line parallel 
to the present railroad bridge, but sub- 
merged at the ship channel across the 
Dumbarton Narrows, near the head of 
San Francisco Bay (or could be carried 
on dry ground around the head of the 
bay), to a point of suitable elevation, 
-whence it could discharge by gravity flow 
at an elevation of 320 ft. above the mean 
sea level. 

The proposed aqueduct between the 
Hetch Hetchy and the Irvington gate- 
house on the hillside overlooking San 
Francisco Bay is designed to deliver by 
force of gravity without pumping, a quan- 
tity somewhat in excess of 400 million 
gallons daily (equivalent to 620 cu.ft. 
per sec.), and under extreme conditions 
possibly 500 million gallons daily. All 
of the tunnels will from the first be built 
to their full ultimate size and smoothly 
lined with concrete so as to have this ca- 
pacity, plus some reasonable excess for 
emergencies, and the steel-pipe siphon 
at the Tuolumne crossing will be 10 ft. 
net diameter, giving the same capacity 
as the tunnels. At first and until the 
second steel pipe is built across the great 
San Joaquin Valley the capacity will be 
240,000,000 gal. daily. 

When the second pipe across the San 
Joaquin Valley is added, 400 million 
gallons daily can be conveyed from 
Hetch Hetchy to the gatehouse, near 
Irvington, where it will be subdivided 
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among the different communities con- 
tributing to its cost. The branch line of 
steel pipe to be taken across to supply 
the cities and valleys of the San Fran- 
cisco Peninsula will have a capacity of 
about 100 million gallons per 24 hours. 

All of the tunnels are to be smoothly 
lined with portland-cement concrete, and 
it is proposed to smoothly line with port- 
land-cement mortar all of these steel 
pipes, in order to preserve the steel from 
rust and to maintain the carrying capa- 
city undiminished, thus practically the 
aqueduct all the way from the Sierras to 
the street water mains of San Francisco 
and Oakland will have an interior like 
a pipe of stone. 

The communities to be immediately 
supplied require for domestic and mu- 
nicipal purposes less than one-half of 
the amount that the single pipe will bring, 
but since the surplus will flow without 
cost of pumping, it is proposed to bring 
all of the water that the one San Joaquin 
pipe will carry to the Irvington gate- 
house and make the surplus available, 
at a moderate meter rental, for irriga- 
tion, principally for intensive farming 
and truck gardens, almost anywhere 
around the agricultural lands bordering 
San Francisco Bay; very much as it is 
proposed to use the surplus capacity of 
the Los Angeles aqueduct; all of this 
use tending to the prosperity of those 
districts and tending to a cheapening of 
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tunnel about 12 miles in length next 
downstream from the Hetch Hetchy dam 
would be delayed in construction for 
some years, and meanwhile the city pro- 
poses to divert the water from the main 
Tuolumne River by means of a temporary 
dam across it at a point about one and 
a half miles upstream from the conflu- 
ence of Cherry Creek. 

Eleanor-Cherry Aqueduct—Also the 
city proposes in the more or less distant 
future to build a tunnel about 8 ft. net 
diameter, deep underground, from a 
point near to and above the proposed 
Hetch Hetchy dam, over a northwesterly 
course to the reservoir site which the 
city owns on Cherry Creek, this tun- 
nel to pass directly beneath the Lake 
Eleanor reservoir site, also owned by the 
city, with appropriate gatehouses and in- 
take shafts at Cherry and Eleanor for 
diverting their waters into the said 8-ft. 
tunnel and thence into the Hetch Hetchy 
Reservoir, for aid in replenishing it when 
the demand upon the city’s source be- 
comes large. 

Eleanor and Cherry Temporary Dams 
—The city proposes to build small, cheap 
dams at first for both the Eleanor and 
Cherry reservoirs [see map, Fig. 2], 
each at a site some distance upstream 
from the permanent damsite. These tem- 
porary dams, which may serve acceptably 
for 25 or 50 years, being mainly for di- 
verting the waters into the steep tunnel 
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Fic. 3. COMPARATIVE PROFILES OF HETCH 
CREEK 


(Mr. Freeman states: “Hetchy, by far the 
est dam.”) 


the food supply of Greater San Fran- 
cisco, but with care to so frame the 
leases for this secondary water-supply 
that it may forever remain available 
when needed for the higher purpose of 
domestic supply. 

The Early Intake—The portion of the 


ft Ne 
HETCHY, LAKE ELEANOR AND CHERRY 
DAMS 

largest watershed, has much the short- 


to Hetch Hetchy already described, and 
to store for a few days the peaks of 
floods until the tunnel can take in the 
water which will be stored in Hetch 
Hetchy. Some storage will be retained 
in these reservoirs most of the year. 
Eleanor and Cherry High Dams—The 
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city proposes at some future time, per- 
haps fifty or more years hence, when 
the demand for water becomes sstill 
greater, to replace these low temporary 
dams on Eleanor and Cherry Creek by 
high masonry dams of the most perma- 
nent and perfect character at the dam- 
sites already selected and surveyed at 
the outlets of Eleanor and Cherry creeks. 
There is an excellent granite founda- 
tion for a high dam at each of these 
sites, but at both the Eleanor and Cherry 
sites the great “length of dam required 
for crossing the comparatively broad val- 
ley bottom and the great cost of trans- 
porting cement into this rough distant 
country and high altitude, across the 
Tuolumne gorge from the main highways, 
compels deferring the building of large 
dams here until the latest practicable 
date. 

The broad area of Lake Eleanor pre- 
sents a very capacious storage for a 
given increase in height, but its catch- 
ment area is only about one-sixth part 
of that tributary to the Hetch Hetchy 
Reservoir [see Fig. 2]; moreover, this 
Eleanor catchment area is at an altitude 
where the average snowfall is smaller 
and is melted earlier in the spring. 

At the Cherry reservoir also the catch- 
ment area is small, being only one-fourth 
of that tributary to the Hetch Hetchy 
[see Fig. 2]. Moreover, the storage ca- 


pacity in its reservoir is particularly small 


in relation to the quantity of masonry 
required in building a high and sub- 
stantial gravity dam. [See Fig. 4 for com- 
parative dam profiles and other data]. 

Although these unfavorable conditions 
are presented at the Cherry damsite, 
small storage for large cost, and at the 
Eleanor site, a small watershed, with 
relatively large cost for a masonry dam, 
the time will probably come in the dis- 
tant future when dams of, say, 150 ft. 
in height, will be worth building at each 
of these two sites. A dam 150 ft. in 
height at Lake Eleanor would store about 
37 billion gallons of water, according to 
the City Engineer’s surveys; and a dam 
150 ft. high at the Cherry site would 
store about 18 billion gallons, according 
to the report of William Hammond Hall. 
At both sites the inaccessibility adds 
to the cost of any type of high dam 
proper for the location. The imprac- 
ticability of planning an arched gravity 
dam of small radius for either of these 
two sites makes ample thickness of great 
importance under the severe winter con- 
ditions that may be found at this alti- 
tude. 

Notwithstanding these disadvantages 
in cost and capacity, the city desires to 
preserve all its rights to the highest prac- 
ticable dam at each site and to the stor- 
age of all of the tributary waters at 
each site which now remain unappropri- 
ated. 

Other Reservoirs in Distant Future— 
In the very distant future it may also 
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become desirable to build supplementary 
reservoirs for the further storage and 
conservation of flood waters for the use 
of the city as a reserve against years 
of uncommonly low rainfall, these to be 
located upon Vernon Lake and other sites 
upstream therefrom, upstream from Ran- 
cheria Falls, and upstream from the Lake 
Eleanor and Cherry reservoirs. The city 
therefore desires that all permits for 
reservoir building on the public lands 
upstream from the Hetch Hetchy, Lake 
Eleanor and Cherry reservoir sites be re- 
served in favor of the municipalities of 
Greater San Francisco. 

Eleanor and Cherry Wagon Roads— 
The city proposes to construct in the near 
future a good wagon road both to the 
Eleanor and the Cherry damsite from the 
Hetch Hetchy dam, and the city may find 
it expedient to build these roads long 
before the above described Cherry and 
Eleanor tunnels and dams are built. There 
is no wagon road whatever into these 
regions at present; only rough mountain 
trails. 

Power Development—The city does not 
propose in the immediate future to build 
any plant for the development of hydro- 
electric power, but it plans to carefully 
conserve all reasonable opportunities for 
power development against the time when 
it may become expedient for the city to 
undertake such matters, and the aque- 
duct will be built with surge shafts, in- 
clined tunnels and appurtenances suit- 
able for the attachment of turbine pen- 
stocks, and with forebays for receiving 
water from the tailrace of future tur- 
bines, so that substantially the only added 
cost for power development will be that 
of the power house and its foundations, 
the hydraulic and electrical machinery 
and appurtenances, and the electrical 
transmission lines. 

There is only one power drop in the 
aqueduct line first to be constructed. The 
power-house site for this is located very 
close beside the main highway at Moc- 
casin Creek, six miles easterly from 
where the aqueduct line crosses the main 
Tuolumne River, and about 141 miles dis- 
tant from the City Hall of San Francisco, 
along the aqueduct line, or 150 miles 
around the head of the bay. [See lower 
profile, Fig. 5, for location of proposed 
power houses. ] 

The elevation of tailwater at.this power 
house is planned to be 890 ft. above mean 
sea level. The water level at the intake 
will be 2315 ft.,-and the gross fall thus 
1425 ft. 

Under working conditions, the head of 
the flowing water in the surge shaft at 
the top of the incline tunnel will be about 
2150 ft. above sea level, giving a net 
working fall of approximately 1250 ft. 
when 620 sec. ft. are flowing. With 
waterwheels of ordinarily good design 
and efficiency this head and volume will 
produce 70,000 mechanical horsepower 
24 hours per day, under conditions ex- 
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ceptional for efficiency and low co-: 55 
operation. 

Whenever the upstream twelve mil. 
aqueduct is completed between the } 
Hetchy dam and the Early Intake. 
other power drop will become avai’. .) 
immediately in the rear of the Far\y 
Intake, about a mile upstream [;>; 
Cherry Creek, with the same 620 sec. 
of water already mentioned. 

The gross fall here will be 1425 {.. 
and the net under extreme condition: 
1325 ft., giving 75,000 mechanical horse- 
power, 24 hours per day and 7 days in 
the week. 

The city also proposes at some dis- 
tant future time to construct a short, 
steep auxiliary tunnel and surge shaft 
at the downstream end of the Hetchy- 
Cherry-Eleanor tunnel by which the 
Cherry-Eleanor water, instead of falling 
into the Hetch Hetchy Lake, can be di- 
verted underground to a small hydro- 
electric power house, to be constructed 
near the base of the Hetch Hetchy dam, 
with an electrical transmission line lead- 
ing off thence toward the city, along the 
new roadway already described. 

From the Cherry-Eleanor conduit with 
the low dams there could not be so much 
power developed in the early years as 
after the regulation of their flow by the 
future high dams, because in the earlier 
years their spring floods will be dis- 
charged with a rush, through the steeply 
inclined tunnel into Hetch Hetchy. Still, 
it would be worth saving, by a plant 
designed more particularly for future con- 
ditions. This power would have a special 
value for supplementing the other power 
at times of peak loads without sacrifice 
of water, by discharging into Hetch 
Hetchy Lake instead of into the aque- 
duct. At some distant future day this 
Cherry and Eleanor power will become 
valuable. Its ultimate amount may be 
reckoned as roughly equivalent to an av- 
erage flow of 175 sec. ft., although its 
rate of delivery would be irregular and 
chiefly useful at peaks in supplementing 
the other power plants. 

From this quantity of water under a 
power drop from Eleanor, or Cherry, to 
Hetch Hetchy averaging about 800 ft. 
net fall, there could be generated ar 
average of 12,500 hp. of mechanical 
power. In the early years, with the sma!! 
storage and the rapid drawing through 
the tunnel for replenishing Hetch Hetchy, 
less power could be conserved. 

Adding up the power at these three 
sites we would have ultimately a total 
of -157,500 mechanical horsepower avail- 
able 24 hours per day and 365 days in 
the year; supplying possibly 200,000 hp. 
at peaks, under ordinary practical condi- 
tions. 

At all three sites the cost of power 
house and that of the hydro-electrical ma- 
chinery will be exceptionally small and 
the flow of water uncommonly constant 
and dependable. On the other hand, the 
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transmission line, although laid mostly 
ver the aqueduct rights-of-way, would 
ne 150 miles long to San Francisco and 
(35 miles to Oakland, and cost a large 
amount of money. 
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energy would add to the prosperity of 
Greater San Francisco. As the city grows 
and increases its municipal activities, its 
own demands for electric current, for 
lighting and for power may become large 
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(The probdabie quantities are: Concrete, 372,000 sq.yd., of which 200,000 would 


be in the main bod 


be cleared «@ sound rock, 100,000 sq.ft. 
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The time will surely come when this 
dower privilege will be a most valuable 
asset ¢” the Tuolumne water-supply sys- 
tem, 

There will doubticss be a !imit to the 
era of oil at present prices and year by 
year new electro-chemical manufacturing 
Processes are being discovered, in some 
of which an abundant supply of electrical 


y of the dam and 172,000 a richer face mixture; base area to 


Rock excavation for spillway races, 133,- 


enough to warrant the large cost of a 
transmission line 150 miles long. 
Sanitary Control—As to sanitary re- 
strictions, the city proposes nothing be- 
yond those now acceptable the world 
over, as properly safeguarding the great 
storage reservoirs for municipal domestic 
supply, such for example, as those to- 
day in force around the impounding 
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reservoirs of Boston, New York, and 
many other cities which maintain most 
scrupulous health bureaus and which do 
not filter their water. 

As a result of repeated exhaus- 
tive scientific investigations of the 
foremost health authorities in the 
United States, Germany and_ Eng- 
land, it has been proved beyond the 
shadow of a doubt that long storage 
in reservoirs is one of the greatest of 
sanitary safeguards to a drinking-water 
supply, and that it is standing water 
rather than running water which purifies 
itself. Stated in plain, common-sense 
terms, the reason is, that in the course 
of a month or two at the most, any 
pathogenic germs die under this unfavor- 
able environment. 

In the present case, with a cold moun- 
tain water coming chiefly from melting 
snows, running over granite steeps, in a 
region so sterile and so cold and at such 
an altitude that man is absent half the 
year and never present in a number 
statistically large when expressed in the 
ordinary sanitary terms of number of 
inhabitants per square mile; the possible 
dangers and the sanitary restrictions nec- 
essary will both be less than in the case 
of distributing reservoirs within populous 
communities like those of Boston and 
New York. 

The sanitary control and tendency to 
exclusion of the people from the region 
upstream from the Hetch Hetchy might 
properly be much less severe than for 
the ordinary impounding reservoir, in- 
stead of leading to such absurd restric- 
tions as some who in the past have op- 
posed the use of this valley for a reser- 
voir site have, in their excited state of 
mind, claimed would be enforced. 

Any statement that the use of the 
Hetch Hetchy for domestic water-supply 
storage would probably cause the ex- 
clusion of tourists and campers from the 
watershed tributary thereto is utterly 
without foundation and those who sug- 
gest it set up a fanciful standard of their 
own for San Francisco, far more rigorous 
than is found needful by sanitary science 
or called for by experience in the study 
of water-borne disease. 

[In place of “Sanitary Rules,” which 
appeared at this point in the report, there 
are given near the close of the article 
similar rules as suggested at the hearing 
in Washington in November, 1912—Ep.] 

Fishing and Camping—Fishing along 
the tributary streams or in the upstream 
part of these reservoirs need not be pre- 
vented, and camping at any point more 
than a mile upstream from the head of 
the reservoir can do no possible harm. 

The ordinary proprieties which any de- 
cent man would regard, knowing that 
these waters were to be used for domestic 
supply, are all-sufficient and all neces- 
sary supervision could be readily en- 
forced by a single park policeman, on 
duty one-third of the year, and by the 
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posting of notices at intervals along the 
shore in the frequented places, just as 
is done on the shores of the Spot Pond 
reservoir of Boston and around the mar- 
gins of Boston’s Chestnut Hill reservoir. 

While reaching a decision as to what 
regulations would be proper and reason- 
able for the Hetch Hetchy, it is instruc- 
tive to study various notable precedents. 
A number of pages of text and illustra- 
tions are devoted to examples of the 
shores of various water-works reservoirs 
for recreation, including reservoirs form- 
ing parts of the water-supplies of Bos- 
ton, New York, Birmingham, Manchester 
and Glasgow. 

At this point Mr. Freeman presents 
data designed to show that the use of 
the Hetch Hetchy site will preserve other 
possible camping sites, since it will store 
so large a proportion of the flood waters 
as to lessen the need or make unneces- 
sary storage elsewhere—which storage 
would certainly be sought in behalf of 
of other interests if not assigned to the 
municipal use of San Francisco. 


COMPARISONS OF FREEMAN PLAN WITH 
EARLIER GRUNSKY AND MANSON PLANS 


As Mr. Freeman points out in his re- 
port, the growth of San Francisco since 
the first or Grunsky plan of 1902, com- 
bined with the recent proposition for a 
metropolitan water district and with vari- 
ous other new factors, all unite to call 
for a different water-supply scheme in 
1912. One of the new factors is the 
adoption of pressure tunnels instead of 
strictly gravity aqueducts for the new 
water-supplies of New York and Los 
Angeles. Confidence gained by the ex- 
perience of these two cities (though the 
aqueduct of neither is yet in use) gave 
warrant for the incorporation of pressure 
tunnels in the new San Francisco plan, 
with marked savings in distance and 
great increases in power available, be- 
sides making it more feasible to do away 
with the considerable mileage of open 
canals in the Grunsky and the Manson 
plans. The earlier plans provided for 
only some 60,000,000 gal. a day at the 
start, as against 240,000,000 gal. in the 
later Freeman plans, and an ultimate 
supply of 400,000,000 gal. As Mr. Freeman 
stated, tunnels of the smaller capacity 
cost relatively little more than those of 
the larger capacity, “minimum size and 
cost for a long aqueduct” being deter- 
mined by room for railroad track and 
space for workmen, not by the volume 
of water, 180,000,000 gal. The cost of 
the first installment under the Freeman 
plan is estimated at about $37,000,000 as 
compared with $31,000,000 for the Grun- 
sky plan, which would have afforded rela- 
tively little power and would have used 
all that to pump the small amount of 
water over ridges which are avoided by 
the Freeman location and pressure tun- 
nels. 
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Those interested in further compari- 
sons of the earlier and the Freeman plans 
will find an abundance of detail in small 
space in the profiles which comprise Fig. 
5.—Ep.] 


THE Few Visitors TO HETCH HETCHY; A 
FURTHER EXTRACT FROM THE FREEMAN 
REPORT 


Notwithstanding the Hetch Hetchy Val- 
ley has for some years past been one 
of the best advertised pleasure spots in 
the United States, by reason of appeals 
published by the Sierra Club and by vari- 
ous gifted writers, and notwithstanding 
the fact that during the month of Septem- 
ber, after the mosquito pest is over, this 
valley is veritably a “paradise for camp- 
ers,” very few campers go there for 
pleasure and the number from outside 
the State of California is particularly 
small. 

The few soldiers who act as guardians 
of this part of the National Park keep 
a record of every visitor, whether tourist, 
cattleman or surveyor. In the year 1909, 
the Sierra Club widely advertised an 
excursion into the Hetch Hetchy, but 
even in that year and including the Sierra 
Club, which has a membership widely 
scattered through the United States, the 
total number of visitors from June to 
September inclusive, included only 17 
persons from outside the State of Cali- 
fornia, and among these 17 were only 
four whose homes were east from Chi- 
cago. 

The total number of visitors listed dur- 
ing the season of 1909, including the 
forest rangers, the surveyors employed 
by the City of San Francisco, the cattle- 
men from adjoining counties, and count- 
ing over and over again in the number 
of visitors the repeated visits of the 
city’s surveyors and packers bringing in 
food supplies to the surveyors, ag- 
gregated only 269 persons for the 
year. 

In the year 1908-the official lists of 
visitors to the valley on file with the De- 
partment of the Interior shows the first 
entry about the first of Juine and the last 
entry on Sept. 30, and the records for 
the entire season show that only two 
persons from outside California visited 
the valley, both of these from Kansas. 

In the year 1910, the list begins on 
May 27 and ends Oct. 3, and includes 
only 16 persons from outside California, 
five of whom were from New York, one 
party of four from Philadelphia, one 
from Boston, and one, myself, from 
Providence. 

In the year 1911, the season opened 
late, owing to heavy snows and swollen 
streams. The Army Board of Advisory 
Engineers and the City Engineer’s party 
were among the earliest visitors and 
found mosquitoes too plentiful in the 
meadows to encourage early arrival. 
The first entry is July 10, and the 
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1911 list shows many more visitors 
from outside the state than be! 
mainly because of largely atte: 
excursion of the Sierra Club 
July 30, which came in 185 strong. of 
whom 37 were from outside Californi: 
and 148 were Californians, 20 from Sa; 
Francisco. 

[We are informed by Mr, Freeman tha 
in 1912 the record shows only two from 
outside California up to Aug. 14. These 
were guests of Californians.—Eb.] 

Year by year the records show that by 
far the greater number of the visitors 
listed either came from the cities about 
San Francisco Bay or from the neighbor- 
ing agricultural districts near the foot 
of the mountains. The reason for this 
small number of visitors from outside 
the state becomes plain to one after he 
has made the trip and found out about 
the inaccessibility, the hardship to one 
not accustomed to the saddle, and the 
expense; and if one has happened to 
time his camping on the valley floor dur- 
ing the mosquito season he cannot truth- 
fully describe that part of the trip as a 
pleasure excursion. 

A pair of campers can hardly make 
the trip if bent on pleasure, in less than 
a week’s time nor can they readily do 
it for a smaller expense than $200 for the 
party. 

What one finds there today is beauti- 
ful, but it is relatively tame and unin- 
teresting in comparison with the far more 
grand and varied Yosemite. 


SUMMARY OF CosT OF PROPOSED HETCH 
HetTcHy SUPPLY 


[For the better understanding of what 
is included in the $37,000,000 estimate 
already mentioned the following extracts 
from Mr. Freeman’s report are here 
given.—Ep.] 

It is estimated that the cost of devel- 
oping this system step by step as above 
described will be as follows: 

These estimates have been made with 
a painstaking attention to detail seldom 
attempted in preliminary work of this 
character and the figures are also set 
forth open to the examination of citizens 
and the promoters of rival projects with 
uncommon fullness in order that the 
matter may be fully discussed and every 
part of the data for these cost estimates 
made plain. 

In reviewing the costs for the various 
divisions it should be clearly kept in 
mind that several of those divisions set 
forth alternative projects, only one of 
which would be adopted and in order that 
the structural advantages of the more 
expensive types of aqueduct may be 
properly balanced against the economics 
of cheaper types. 

The following are estimated costs of 
the several portions of the work, ar- 
ranged in order of date and of proximity 
to the city, although work will be going 
on simultaneously in many places all 
along the line. 

The following figures include contrac- 
tor’s profit, headquarters expense, inter- 
est during construction, etc., which see 
for details and basis. 
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(a) Steel pipe 4.5 ft. net diameter, 24.3 
miles long, capacity about 50 million 
daily varying according to slope, from 
San — Reservoir or University 
Mound rvoir to the Redwood City 
manifold gate house, estimated cost. . 


<b) From Redwood City manifold gate 
house to Irvington gate house, cement 
lined steel pipe net diameter 6.5 ft., 
capacity 100 million gallons daily with 
slope of 0.85 ft. per 1,000, or 4.5 ft. per 
mile, built across the flooded marsh 
lands either on concrete piers or upon 
an earth embankment, as may prove 
most expedient on further study and 
for the mile of crossing at the head of 
the harbor to be either submerged in a 
dredged chanel or to be carried on con- 
crete piers above the water level not 
far from the present line of the railroad 
trestle to a short submerged section 
corresponding in location to the rail- 
road drawbridge, total length 16.7 
miles, estimated cost 


(©) Branch line steel pipe 4.5 ft. diameter 
from Redw manifold gate house into 
the head of Crystal Springs Reservoir, 
about 3.6 miles in length, capacity 50 
million gallons daily, under 7.0 ft. slope 
per mile, variable to meet conditions, 
estimated cost............ 


(d) From Irvington gate house, 3.2 miles 
of tunnel 12.8 ft. diameter (400 to 500 
million gallons daily capacity) under 
mountain at Mission San Jose to Calav- 
veras Junction in the Sunol Valley... . 


(e) Calaveras Junction across Sunol Val- 
ley, 0.85 miles of eement lined steel 
pipe siphon 8.75 ft. net diameter, cost. . 


() From Sunol Valley to Tesla Portal, 
27.5 miles in length, 12.8 ft. diameter, 
future capacity 400 to 500 million gal- 
lons daily, cost ‘ ; 


(g) Cement lined steel pipe. 7.5 ft. net 
diameter, from Tesla Portal to the San 
Joaquin River crossing, 8.3 miles, cap- 
acity 240 million gallons daily with 10 
ft. slope per 1,000..... , 

(h) 36.6 miles of cement lined steel pipe 
crossing San Joaquin River to tunnel 
portal southeast from Oakdale, 7.5 ft. 
net diameter, ity, 240 million 
gallons daily, under 10 ft. drop per 


@ Tunneling from San Joaquin Valley to 
Toulumne crossing at Red Mountain 
Bar, 10.25 miles, 12.8 ft. diameter, cap- 
acity 400 to 500 million gallons daily. . 


Gj) Toulumne River crossing. Steel pi 
siphon, cement fined, 10 ft. net dia- 
meter, 0.4 miles in length with support.. 


The pump lift from river into tunnel 
rtal here would be 285 ft., but the river 
polluted by mine waste from Wood 

Creek. 

(k) Tunnel 10 ft. diameter, concrete 
lined, capacity 400 to 500 million gal- 
lons daily, 5.55 miles in length, Red 
Mountain Bar to Moccasin Creek 
power site......... 


Sub-total from, Moceasin Creek pow: 
site to the reservoir in San Francisco 


() At this point the supply could be tem- 
porarily taken from river in case of 
emergency and delivered into Crystal 
Springs Reservoir by means of a eheap 
type of cut and cover conduit 50 million 

tae daily capacity, from Moccasin 

Sreek power site to a point on the Tuo- 
lumne River near Wards Ferry, 7.8 
miles long. The probable cost, in- 
cluding low diversion dam, is estimated 
at about 


A temporary open unlined capal for 
same distance could be built for less. 


(m) Tunnel from Moccasin Creek to the 
Early Intake, 10 ft. in diameter, all 
concrete lined, including works at Early 
Intake and chute at Moccasin Creek, 
total length 19.5 miles, capacity 400 to 
500 million gallons daily, under slope of 
8 to 10 ft. per mile, cost Pa tice 


(n) Estimated cost of low Hetch Hetchy 
a. storing 40 — gallons, -. 
cluding preparation of reservoir - 
pendable ld after satisfying all irri- 

tion priorities 160 million gallons 
jaily (eam ck eRe ee one eens 

(o) Cost of easy-grade highway, tempo- 
rary occupied by railroad from Roa- 
sasco to the Hetch Hetchy Dam, 62 
es eineees 


(p) Roads to tunnel shafts on C 
Range divisions, additional........... 


(q) First installment scenic road in Hetch 
Hetchy Valley, about 10 miles in length, 
comprising road on north side of vailey 
to point opposite confluence of Tiltill 
Creek and on south side of valley up- 
stream to the head of flowage; also easy- 
grade wagon roads to Lake Eleanor 
and Cherry Creek, laid out with a view 
to scenic advantages 


$1,861,000 


1,133,000 


122,000 


10,262,000 


1,211,000 


6,291,000 


3,168,000 


182,000 


ENGINEERING NEWS 


Total cost of supply, ing from 
maximum of 240 ion ions daily 
to minimum of 1¢0 million gallons daily 
in extreme t, delivered to Irving- 
ton gate house overlooking San Francisco 
Bay, with 50 millions delivered into San 
Francisco 3 —_ = ont, Hall, and 50 
millions into Crys’ rings Reservoir 
when desired $36,981,000 


And also with 60 million gallons daily 
ready for Oakland, San Jose, etc. 


(r) Cement lined steel pipe 4.5 ft. in di- 
ameter from Irvington gate house de- 
livering 50 million gallons daily as far 
as the City Hall, Oakland 2,247,000 


The above 160,000,000 gal. daily would 
serve all needs and growth for the com- 
munities on both sides of San Francisco 
Bay for a long time and also provide 
water enough for San José, San Mateo, 
etc. 

{Mr. Freeman writes us as follows: 
Instead of 160,000,000 gal. in extremely 
dry years, the dependable supply may 
be cheaply increased to upward of 240,- 
000,000 gal.—the full capacity of the San 
Joaquin Siphon by increase in height of 
the storage dams.—Ed.] 

The remarkable fact appears that the 
estimated cost of the Freeman project 
bringing a minimum supply of 160,000,000 
gal. daily, to 240,000,000, including 
scenic road, and permanent highways, 
and with opportunity conserved for a 
future vast power development, costs 
less than any of the 60,000,000 gal. daily 
plans heretofore proposed, and moreover, 
avoids all the expensive upkeep of pump- 
ing stations. 

It is this fact that has prompted a 
careful review of the figures and setting 
them forth in detail for examination by 
other engineers. 

Future successive steps for increase of 
quantity to a dependable minimum of 240 
million gallons daily— 


(s) Unlined tunnel in esis. 8 ft. di- 
ameter, from Hetch Hetchy Reservoir 
to Eleanor and Cherry reservoirs 


on above diversion may properly pre- 
e the building of large dams and can 
be effected by small earth and rock fill 
dams giving only 10 or 15 ft. head, very 
cheaply built.) 


(t) Earth dams storing about 50 ft. depth 

of water at Lake Eleanor and Cherry 

Creeks, exclusive ef cost of water rights 

already paid for..................... $1,170,000 
(u) Low masonry dam for flooding Poo- 

penaut Meadows and giving additional 

storage to elevation 898,000 


The above works will give a dependable 
supply of 240 million gallons daily deliv- 
e to Irvington gate house in dryest 
years and comprise all of the water-supply 
works needed for the next 30 to 40 years, 
after which higher dams would be needed; 
also a second steel pipe across the San 
Joaquin Valley, with which pipe added 
400 million gallons daily could be de- 
livered on the shores of San Francisco 
Bay. 

Expenditures already made by City of 
San Feansiane for lands and water rights 
Hetch Hetchy, Eleanor, Cherry reservoirs. $1,236,000 

The value of the opportunity for future 
power development will far more than 
provide for the extension of tunnel from 
Early Intake to the Hetch Hetchy Reser- 
voir and for the extension of dams and 
further development of storage as needed 
to the full amount of 400 or 500 million 
gallons daily. 

In reading preliminary estimates for 
this class of work I have sometimes 
found it hard to make certain that the 
unit costs for tunnels and aqueducts, at 
so much per lineal foot, had been prop- 
erly loaded with various items of gen- 
eral expense which seldom are reckoned 
into the monthly estimates made in the 
field while the work is in progress and 
which partial cost often becomés quoted 
as the cost of the work. 

In order to make plain the extent to 
which the estimates presented in this 
report have been loaded and to make 
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plain the total cost per lineal foo 
which my pipe and tunnel lines 
been estimated. I have had the fol! 
ing table prepared, in which the 
construction cost is given in the 
line and the total cost per lineal foo 
the last line, with the various accret 
from loading and overhead charges no 
in between [table omitted—Ed.]. 
When one takes into account the { 
that this work is all figured on the b 
of an eight-hour day, from similar w 
under California conditions, and that : 
city is in a position to “buy this exp. 
ence” from men who have spent y: 
on other similar work now drawing t. 
close, and that 15 per cent. is added 0\ 
and above the Los Angeles costs in | 
form of “contractor’s profit’ and that 
other assumptions have been made wit} 
liberality, I believe it is feasible wit! 
good management and wise legislatio 
to build the work within the estimated 
cost. Unwise legislation and poor man- 


-agement might easily add five million 


dollars or more. 


Summary of Hearing Before 
Secretary Fisher on the 
Hetch Hetchy Water- 
Supply 
By JOHN R. FREEMAN 


The five working days of Thanksgiving 
week were devoted by Secretary Fisher 
chiefly to hearing a strenuous presenta- 
tion of diametrically opposite views re- 
garding the revocation of the “Garfield 
Permit.” 

The secretary stated at the outset that 
the two main questions were: 

(1) Whether there is or is not availa- 
ble in the Hetch Hetchy Valley a source 
of water-supply which is particularly 
available for San Francisco and if there 
is such a source, are its advantages over 
any other source available so great that 
the city ought not to be denied this, and 
asked to take the alternative source. 

(2) If the showing made should indi- 
cate that there is water available, and 
that this site is cheaper and better for the 
city’s use than the best of the possible 
alternatives, would granting the right to 
use this for domestic supply ultimately 
involve forbidding camping parties and 
tourists free access to the many square 
miles of the National Park area draining 
into it. 

The writer and J. H. Dockweiler pre- 
sented various figures and diagrams from 
the gagings of the U. S. Geological Sur- 
vey, which they claimed demonstrated be- 
yond all doubt that the run off. of the 
watershed was ample to satisfy all irri- 
gation priorities and that by storing flood 
waters now wasted it could supply from 
400,000,000 to 500,000,000 gal. daily to 
the San Francisco Bay cities. 

The writer claimed that to force San 
Francisco to go elsewhere for the water 
it would surely need, would involve an 
economic waste of from $20,000,000 to 
$30,000,000, and either be beyond the 
financial means of the city or. lessen to 
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this extent the funds available for other 
municipal improvements. 

Desmond FitzGerald, Prof. Geo. C. 
Whipple and Allen Hazen were all very 
positive in their statements that the sani- 
tary safeguard of storage in a great 
reservoir is so efficient in destroying dis- 
ease germs, and that this watershed is so 
remarkable in its character by producing 
a naturally pure and sterile water, that 
there is not even the most remote proba- 
bility that it would ever become necessary 
to exclude campers from the vicinity or 
from the many interesting lakes, streams 
and mountain meadows lying further up 
the stream in the high Sierras. 

At the request of Secretary Fisher the 
city’s engineers presented a draft of 
sanitary rules which the city would agree 
to make part of its stipulation that noth- 
ing further of the kind would be called 
for, as follows: 


(1) No human excrement, garbage or 
other refuse shall be placed in the waters 
of any reservoir or stream or within 50 
ft. thereof. 

(2) All sewage from permanent camps 
or hotels within the watershed shall be 
filtered by natural percolation through 
porous earth, or otherwise adequately 
purified. 

(3) It is forbidden to bathe, wash 
clothes or cooking utensils, to water stock 
or to in any other way pollute the 
waters within the limits of the Hetch 
Hetchy Reservoir or any reservoir so 
constructed by the city or in the streams 
leading thereto within one mile of said 
reservoirs. 


The testimony of Mr. Whipple and Mr. 
Hazen was to the effect that these sani- 
tary rules were necessary for the pro- 
tection of the campers themselves from 
other campers farther up the stream 
whenever their number should become 
large, regardless of whether the Hetch 
Hetchy was to be used for a reservoir or 
not. 

Alternative sources, which the repre- 
sentatives of those who would like to sell 
them to the city claimed were cheaper or 
better, had their claims presented by 
various attorneys and experts, the strong- 
est claims being set forth in behalf of 
the McCloud River, with an aqueduct 
having its intake about a hundred miles 
farther from the city than the Hetch 
Hetchy. The Sierra Blue Lakes Co. also 
had an attorney present, and the possi- 
bilities of the rights on Yuba River, 
owned by W. P. Bourn, president of the 
Spring Valley Water Co., were presented 
by the counsel of the Spring Valley 


_ Water Co. 


The strongest opposition to the need of 
going to the Hetch Hetchy was pre- 
sented by the Spring Valley Water Co., 
which now supplies San Francisco and 
which, through its cow.isel and its engi- 
neers, claimed to possess resources that 
could meet all of the real needs of San 
Francisco for nearly a hundred years to 
come. These resources consist of two or 
three coast streams, not yet tapped, wells 
in the bay shore gravels, riparian rights 
not yet drawn upon on the Coyote River 
and principally the additional water re- 
Sources of Alameda Creek, obtainable by 
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building great storage reservoirs on its 
Calaveras site and other sites, and by 
drawing on the water stored in the deep 
gravels of the Livermore Valley. 

The writer and others strongly dis- 
puted these claims and said that the coast 
streams were impracticable because of 
cost and their torrential, flashy character; 
that recent court decisions made it un- 
lawful to divert the water from the Bay 
Shore gravels and Coyote Creek to San 
Francisco, and that there were grave 
legal obstacles to diverting any such 
quantities as claimed from the Alameda 
Creek and Livermore Valley regions, be- 
cause of conflict with rights of local use 
and that any such great conservation of 
flood waters on the deep gravels was a 
physical impossibility because of their 
irregularly impervious character. He 
also stated that the spring Valley Water 
Co.’s stream flow records are grossly in- 
accurate and crude. 

Myron L. Fuller, consulting geologist 
and expert in ground waters, also dis- 
puted the possibility of large conserva- 
tion of flood waters in the Livermore 
gravels. 

The Modesto and Turlock irrigation 
districts also had lawyers and engineer- 
ing experts present to oppese the use of 
the Hetch Hetchy by the city, on the 
ground that they would like this water 
themselves, but evidently were ready to 
make some trade with the city on the 
basis of having part of the water stored 
in Hetch Hetchy released to them in 
time of need. 

The “Nature Lovers” were the most 
persistent opponents. They claimed that 
none of this land dedicated to the whole 
American people should be diverted so 
long as another source was available, re- 
gardless of cost. Robert Underwood 
Johnson, of New York City, went so far 
as to say that rather than give the city 
the rights asked for it should be com- 
pelled to distill water from the Pacific 
Ocean, and J. Horace McFarland, of 
Harrisburg, Penn., made a similar plea, 
but did not go so far. 

Secretary Fisher impressed all by his 
evident intention to go to the bottom of 
all these questions and by the impar- 
tiality with which fe took the witnesses 
of both sides into his own hands for in- 
cisive cross examination. In fact, the 
secretary led’ the questioning from the 
start and left little for the counsel on 
either side in the way-of direct examina- 
tion or cross examination. At the close 
the secretary stated that he had not 
reached a decision and gave the engi- 
neers for San Francisco until Dec. 23 to 
file specific answers to questions raised 
by himself and by members of the Ad- 
visory Board of Army Engineers during 
the hearing relating chiefly to costs of 
certain alternative sources. 

The secretary’s attitude on the water- 
power question was particularly interest- 
ing. He served notice on the city that it 
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would be expected to develop this power 
promptly if the permit were granted and 
would be required to agree to furnish it 
substantially at cost for the development 
of the region and particularly for muni- 
cipal purposes, thus releasing power now 
purchased from private corporations for 
general use outside. 





German Circult-breaker tests carried 
out with five oil switches of different 
makers at the power station in Rjukan- 
fos, Norway, are briefly noted in London 
“Engineering,” Oct. 25, 1912. It was 
found that all switches opened short- 
circuits of 40,000 to 50,000 K.v.a. at 12,000 
to 13,000 volts, more easily than 10,- 
000 to 20,000 k.v.a. at 3000 to 4000 
volts. The reasons for this were 
not ascertained, but it has been attrib- 
uted to peculiarities of the power sta- 
tion. The closing of a switch on short- 
circuit was nearly as injurious to the 
switch as the cffects of opening one at 
such time. The volume of oil used va- 
ries among the switches in ratios of 1 
to 10, and the switches with a larger 
amount did not appear to work better 
than those with a smaller. 





The Effect of Screw Propeller Canal 
Boats on canal banks and bottoms has 
been investigated by the Prussian Hy- 
draulic and Shipbuilding Laboratory at 
Charlottenburg. This laboratory has an 
experimental station, which can be fitted 
with any type of sections and material, 
and has also model motor boats which 
are driven through the channel. As ua 
result of the experiments, the conclusion 
has been reached that the degradation 
of canal banks while being due to a heli- 
coidal motion given to the water by the 
propeller depends chiefly upon the rela- 
tive position of the rudder and the pro- 
peller, and also the destructive action 
may be mitigated by fitting the boat 
with two rudders, one on each side of 
the propeller. Experiments were made 
on a yo reduction of the Ems-Dortmund 
and Rhine-Weser Canals with model 
boats that made 2000 round trips, after 
which the effective erosion was noted. 
It was found that the,tugs with one pro- 
peller were more destructive than those 
with two. It was also noted that for 
maintaining the normal speed with twin 
screws their number of revolutions must 
be 15% greater when turning toward 
than when turning away from one an- 
other. 

It was also found that the rudder 
transformed the circular trajectory of a 
water molecule into an elliptic trajec- 
tory, the major axis being vertical, and 
that the water has an undulatory mo- 
tion producing the well-known surface 
Wave and also a wave in the canal bot- 
tom, which causes the erosion. On sub- 
stituting two smaller rudders it was 
found, after 1000 voyages, that no ero- 
sion was made. It is stated that five 
years after the Ems-Dortmund Canal was 
opened, although the traffic was not con- 
siderable at first, the banks’ were brought 
so near together by the deposited mater- 
ial eroded by the wash of the propeller 
that two boats could not cross. In con- 
sequence of this difficulty recent German 
canals have had their bottoms sloping 
downward on each side to the center 
line. An account of these experiments 
appeared in “The Contract Journal,” Nov. 
13, 1912. 
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Letters to the Editor 


Pitch vs. Grout for the Joints 
of Brick Pavement 


Sir—I have read with considerable in- 
terest the article by J. E. Howard, on 
“The Thermal Effects on Brick Pave- 
ment,” in your issue of Nov. 28, p. 1010. 
It has long been a recognized fact that a 
brick pavement is subject to a considera- 
ble expansion and this has usually been 
taken care of by tar- or asphalt-filled ex- 
pansion joints. It is, however, the close 
and careful study of these changes in any 
class of construction work, which will 


‘enable engineers to exactly prophesy the 


resulting effects from temperature, traf- 
fic, etc.; and the more of this applica- 
tion of laboratory methods to the field 
there is, the better, I believe, our results 
will be. 

Knowing that brick pavement is subject 
to considerable stress and change in vol- 
ume due to temperature, it seems to me 
that Mr. Howard’s conclusions are con- 
siderably at variance with the facts of 
the matter. I believe better results would 
be obtained by recognizing the expan- 
sion and providing means to take care of 
it. I also think that engineers will, in the 
near future, return to the pitch- or 
asphalt-filled joint and discard the ce- 
ment-grout filler. The cement-grouted 
brick pavement is entirely too rigid to 
expect the grout to hold the brick 
throughout. Mr. Howard, himself, calls 
attention to the fact that the passage of 
the vehicles could be detected at a con- 
siderable distance on the pavement. The 
pitch- or asphalt-filled joint would give a 


_ resiliency which is much to be desired in 


any kind of pavement. 
CLarK R. MANDIGO, 
Assistant City Engineer. 
Kansas City, Mo., Dec. 6, 1912. 


[We are aware that many engineers 
agree with the writer of the above in pre- 
ferring pitch for filling the joints of a 
brick pavement. On the other hand, the 
Association of Paving Brick Manufac- 
turers, which has given most thorough 
study to this subject, is emphatic in its 
preference for a grout filler and requires 
the use of grout in its standard specifica- 
tions. The Association has recognized 
that to secufe the widest use of brick as 
a paving material, it must foster the lay- 
ing of the brick in the manner which will 
produce the greatest satisfaction to the 
public, . 

It is undeniably a great advantage of 
the grouted joint that it makes so perfect 
a bond of each brick with the bricks ad- 
jacent that it is impossible by the heavy 


blows of traffic to push one brick or 
several bricks down below the others and 
thus start a depression in the pavement. 

A further great advantage of the 
grouted joint is that the hard cement in 
the joint protects the corners of the 
bricks from being rounded off, so that the 
surface of the pavement is as smooth as 
a sheet pavement, while the surface of a 
pitch-filled brick pavement which has 
been in use for some time is covered 
with grooves of greater or less depth 
where the pitch in the joints has worn 
away. 

Of course under the conditions of half 
a dozen years ago, it was a fair argu- 
ment that such grooves were necessary 
to give a secure foothold to draft horses. 
Present-day pavements, however, must 
be laid with the wear of motor vehicles 
chiefly in mind, and here the absolutely 
smooth surface of the grouted pavement 
is a great advantage.—Eb. ] 


Revenue from the Sault Ste. 
Marie Canal Traffic if Tolls 
Equal to Those at Pan- 
ama Were to be Laid 


Sir—In view of the recent proclama- 
tion of the President fixing the tolls to be 
charged vessels passing the Panama 
Canal, it is of some interest to consider 
what such tolls would yield if applied to 
that portion of the freight traffic of the 
Great Lakes passing the canals at Sault 
Ste. Marie. 

The rates at Panama are based on the 
registered tonnage of the vessels, those 
carrying passengers and cargo being 
charged $1.20 per ton net register, and 
those in ballast, withouf. passengers, pay- 
ing 72 cents per ton net register. Each 
ton of net register is intended to repre- 
sent 100 cu.ft. of cargo carrying capacity, 
and the relation of the net registered ton- 
nage to the actual freight that may be 
carried by the vessel depends on the 
character of the cargo. 

The arbitrary method of measuring the 
registered tonnage is not the same in dif- 
ferent countries, and that to be adopted 
at Panama may not be the same as that 
now in use for vessels of the United 
States. In the traffic records kept at the 
St. Marys Falls Canal the registered ton- 
nage of the vessels in ballast has not 
been separated from the registered ton- 
nage of the loaded vessels. For these 
reasons the following computations, 
while close approximations, are not 
exact. 


During the present season up to D.c. 
1 the registered tonnage of all vessc's 
passing the canals at Sault Ste. Ma: e 
was 55,889,368, of which 27,855,7 
was eastbound and 28,033,648 westboun J. 
The freight traffic amounted to 71,060 - 
818 tons (of 2000 Ib.), of which 54,515 - 
338 tons was eastbound and 16,551.48) 
tons westbound. Nearly all eastbound 
boats are loaded. The freight tonnage 
eastbound is about 96% in excess of the 
registered tonnage; that is, for each net 
ton register the freight was 1.96 tons. 
Assuming. that all eastbound boats were 
loaded and that the above ratio of freight 
tons to registered tonnage applies also 
to the westbound boats carrying loads, it 
is found that the registered tonnage of 
all loaded vessels amounted to 36,300.- 
000, and that the registered tonnage of 
all light boats amounted to 19,200,000 
On this basis, if the rates of toll fixed for 
the Panama Canal were applied to this 
traffic it would result in an income of 
about $57,500,000 for the present year 
to Dec. 1. 

In two years this income would be 
more than sufficient to refund the total 
expenditures of the United States and 
Canadian governments on the River and 
Harbor improvements of all of the Great 
Lakes and their connecting channels. 

If only one-half of the tolls for this 
year, alone, were paid to the United 
States, it would be more than sufficient to 
pay the entire original cost of all works 
of improvement on the St. Marys River 
between Lake Superior and Lake Huron, 
including the building, operation and 
maintenance of the locks and canal. 

S. &.C. 

Detroit, Mich., Dec. 6, 1912. 


More Concerning the Econ- 
omics of Road Improvement 


Sir—I have read with interest and 
profit the extracts from the address of 
Nelson P. Lewis as published in. Ena- 
NEERING News of Dec. 5, but I am un- 
able to comprehend some of the financial 
statements. 

In order to look at the subject from a 
different angle, let us assume that the 
abutting property to be assessed consists 
of 640 acres per mile of road, and that 
the first cost of construction of an im- 
proved road is $12,000 per mile, and 
further that 10% of this first cost, that is, 
$1200, is a sufficient annual charge to 
maintain the mile of road in first-class 
condition and to care for small repairs 
which are not included in maintenance; 
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in other words, the annual expenditure of 

; sum would obviate the necessity of 
, puilding the road at a future date. 

Then the financial statement is about 

follows, the specific values’ being as- 
<ymed in order to propose a numerical 
ilustration and not because such figures 
re necessarily even approximately cor- 
rect. One-third of the first cost and one- 
half of maintenance paid by the abutting 
oroperty, either directly or indirectly. 
Using interest at 4%, this represents a 
capital of about $30 per acre. If this 
land is not worth that amount more to the 
owners, then the assessments are an un- 
just burden; and if the remaining capi- 
talized cost of $23,000 per mile is in ex- 
cess of the benefits derived by the state, 
then the reconstruction of that mile of 
road is an economic blunder. 

Whether the state actually has the 
ready money on hand, or must borrow it 
for a few years does not alter the prob- 
lem, so long as the maintenance charge is 
met from current funds, and is of suffi- 
cient amount to practically keep the road 
in its original condition. As to this lat- 
ter consideration, there is a dearth of 
much needed information. I am unable 
to understand why this question of main- 
tenance should not be more carefully 
considered. 

Cuas. E, Rocers. 

Trinity College, 

Hartford, Conn., Dec. 9, 1912. 

[It is undoubtedly correct to compute 
that the entire cost of a road is equal to 
its first cost plus the sum which, placed 
at interest, will yield an annual revenue 
suficient to maintain the road and make 
good any deterioration. 

But we lack experience enough with 
the newer types of roads in which broken 
stone is bound with organic materials to 
say what annual charge will represent 
the road’s deterioration. The probabili- 
ties are that besides the annual repairs, 
there will be required after some years 
entire renewal of the wearing surface. 
Indeed, this has already occurred in some 
cases after a comparatively short period 
of wear. 

That the cost of maintenance of a road 
may be an even more important factor in 
the final cost of the road to the public 
than the first cost of construction is well 
brought out by our correspondent’s 
letter, 

As to the borrowing of money by the 
State, it is a well established principle of 
sound finance that the term of a loan 
should never be longer than the life of 
what the loan procures. A private indi- 
vidual who borrows money payable years 
hence to meet his current expenses is 
started on the high road to bankruptcy; 
but he may with comparative safety bor- 
Tow money to invest in a permanent im- 
Provement to his property, or one which 
will at least long outlast the period for 
which the loan is made. The same rule 
applies to the finances of states.—Eb.] 
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A Defense of the Electric 
Heater for Street Cars 


Sir—In ENGINEERING News of Oct. 31 
we are very pleased to be able to read 
such a distorted statement as that en- 
titled “The Passing of the Electric 
Heater on Street Cars.” The correct in- 
terpretation to put on the title of this 
article is that the electric heater is so 
far superior to other means of heating 
that it is outdistancing or passing them 
all. 

Taking up some of the mis-statements 
in this article, ad seriatim: 

“Less than 10% of the fuel burned at 
the power house appears as heat in the 
cars.” You, of course, realize that this 
also applies to the current used in the 
propulsion of the cars. 

You say “the use of electric heaters 
makes a heavy draft on the power house 
in the winter months.” If you will only 
look into the matter, you will find that 
the winter months’ load on the power 
house is on the average approximately 
the same as in the summer months. 
There are a great many reasons for this, 
the main one being that the schedule is 
much less in the winter than in the sum- 
mer. The severe traffic coriditions also 
take a great deal of current in the win- 
ter which a great many engineers, like 
the one who evidently wrote this article, 
are pleased to blame on electric heaters, 
that being the only thing they can think 
of for an increased load in the winter. 

The mis-statement that “it takes a 
greater amount of current to heat a car 
than to propel it” is so absolutely child- 
like that we will not waste time giving 
you data as to the amount of current 
necessary to propel a car and to heat it. 
We are inclosing, however, our bulletin 
No. 14, showing the average current 
taken per hour for the entire heating 
season of 1910 on one of the big New 
York City railways from which you will 
note that an average expenditure of 1 kw. 
per hour maintains the cars up to the 
required temperature of the Public Ser- 
vice Commission of this district. 

If you happen to be acquainted with 
the fact that it requires about 120 watt- 
hours per ton-mite to operate a street car 
and that the average light car weighs 
about 20 tons or 40,000 !b., you can easily 
figure out that it takes 2.4 kw.-hr. per 
mile to operate a car under the most fav- 
orable conditions, as sometimes the watt- 
hours per ton-mile run as high as 180 for 
a 20- or 25-ton car. Figuring a schedule 
speed of 10 miles per hour, you have 24 
kw. to operate the average street car. 
Our largest equipment of electric heat- 
ers in New York on the street cars de- 


mands only 12 amp. at 550 volts or. 


6.6 kw., even when turned on full, and 
this is in a car that weighs about 
45,000 Ib. 

We are also glad to note that you are 
so misinformed as to think that the num- 
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ber of electric-heated cars will be ma- 
terially reduced each year. We are send- 
ing you together with the bulletin a 
photograph we had made of an article 
appearing in the Electric Railway Journal 
of Nov. 2, from which it would appear 
that the large hot-air heater has one or 
two failings, and it is necessary to fal! 
back on the reliable electric heater to 
keep the passengers warm. 

You are evidently biased with the idea 
that the only cost of heating a car is 
either the coal burned or the current 
used. Please bear in mind that the com- 
parative cost of initial installation, clean- 
liness, weight of the equipment, mainte- 
nance, sanitation and various other points 
are in favor of the electric heater. 

CONSOLIDATED CAR-HEATING Co., 
By THOMAS FARMER, Jr., 
Vice-President. 
Singer Tower, New York City, 
Nov. 27, 1912. 

[The articie to which our correspond- 
ent takes exception was based on the 
statement of the engineers of the New 
York State Public Service Commission in 
their official report. It should be noted 
also that we disclaimed criticism of the 
use of electric heaters, “in climates 
where the winter temperature is such 
that the amount of heat necessary to 
keep cars comfortable is comparatively 
small.” 

We quote from the pamphlet sent by 
our correspondent as follows: 


During the year 1909 and for the first 
part of the year 1910 the ————————__ 


Ry. made exhaustive tests as to 
various temperatures at which they 
would have to throw on the different 
points of heat in order to maintain the 
cars at the temperature specified by the 
Public Service Commission, which was 
that the cars should be maintained be- 
tween 40° and 65° F. It will, therefore, 
be seen that no heat is required under 
this law until the outside temperature 
drops below 40° F., and, therefore, the 
heating season would only include days 
when the temperature was below 40° at 
any time if only for an hour. As a re- 
sult of these tests they determined that 
the first point of heat should go on at 40°, 
the second point at 32° and the third 
point at 25° F. The majority of their 
cars are 30-ft. body and have a con- 
sumption of 4, 8 and £2 amperes at 550 
volts on the respective points. 


the 


It appears from the above that no heat 
whatever is furnished to a car until the 
temperature goes below 40° F., and that 
with the electric-heater equipment re- 
ferred to, the full amount of heat availa- 
ble is furnished when the temperature is 
at 25°; and no more heat is or can be 
given to the car, even if the temperature 
drops to zero or 20° below. 

Ideas differ as to the amount of heat 
necessary to keep cars “comfortable,” 
and the ideas of street-railway managers 
are often a good way off from those of 
their passengers. 

Considering that a car speed of 5 or 6 
miles per hour prevails, as in large cities, 
the electric power consumption for heat- 
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ing, even under our correspondent’s very 
optimistic figures, amounts to some 50% 
of the propulsion power. 

As for sanitation, we hope the electric 
heaters under the seats are always hot 
enough to kill the “bugs” in the dust and 
germ-laden air which circulates around 
and over them. Whether they are or are 
not, we hope to see the day when venti- 
lation will be considered a necessary part 
of a satisfactory system of street-car 
heating.—Eb.] 





Reinforced-Concrete Ties for 
Street Railway Track 


Sir—With reference to the writer’s 
article under this caption, published in 
ENGINEERING News of Oct. 3 (page 
628), pertaining to the use of concrete 
ties on the Los Angeles Ry. system, sev- 
eral minor discrepancies appear (illus- 
trated by editorial foot notes), which 
seemingly require some explanation of 
the basis for the original statements. As 
they exhibit a tendency of carelessness 
or deviation from facts on the part of the 
writer, he would be glad to correct such 
impression. In the main, these differ- 
ences may be ascribed to slightly con- 
flicting statements of Mr. McDonald (in- 
ventor of the tie and whom the writer 
interviewed for data embodied in the 
article) and the Los Angeles Ry. Co. 

1. Lire or TieE—In a booklet issued by 
Mr. McDonald relative to this tie there 
appears the following: “The life of a 
wooden tie, inclosed in concrete and 
asphaltum, is about five years. The cost 
of relaying, including tie, material and 
labor, is about $5. The life of an ex- 
posed tie varies from 3 to 6 years, de- 
pending on the quality of timber and 
soil.” Inquiry on such point to Mr. Mc- 
Donald confirmed this statement. In a 
Los Angeles trade journal of Aug. 12, 
1911, the accompanying is stated through 
interview with Mr. McDonald: “Esti- 
mating the average life of a tie at five 
years, the railways of the United States 
must use 45,748,000,000 ft. of lumber 
every five years” (speaking, of course, 
of steam and electric roads). The Los 
Angeles Ry. has given ENGINEERING 
News the life of wooden ties in use on 
such system as 7 to 15 years, and such 
must evidently be assumed as correct 
under these exact conditions. 

2. PRESSURE ON TiES—In an interview 
in July, 1911, Mr. Wendt, a representa- 
tive of Mr. McDonald, made the follow- 
ing statement, published in a Los An- 
geles daily and confirmed by Mr. Mc- 
Donald in the interview mentioned with 
the writer: “The concrete mixture, which 
consists of 4 parts of clean, sharp sand 
and gravel, 1 part crushed stone and 1 
part portland cement, is poured in on the 
reinforcing rods, plates and- sleeves. 
Then the whole is subject to heavy pres- 
sure.” In a communication from the 
Los Angeles Ry. to the writer dated 
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Sept. 14, 1912, C. A. Henderson, Assist- 
ant General Manager, informs him that 
“hand tamping” is employed. This, as 
printed in a foot note in ENGINEERING 
NEws, must also be assumed as correct, 
but it is somewhat peculiar that Mr. Mc- 
Donald; who has spent many years in 
perfecting this tie, would make this state- 
ment. 

3. NUMBER OF TiES—In its final foot 
note to this article, ENGINEERING NEws 
states that Mr. Henderson has advised 
that “The number of concrete ties 
already in use is a little over 8000.” In 
the communication the writer received 
from Mr. Henderson, mentioned above, 
this is given as 7000. 

The writer regrets that he was not in 
Los Angeles when these discrepancies 
first became apparent, so that they could 
have been personally and fully investi- 
gated, eliminating the differences evi- 
denced in publication of the article. 

Leroy W. ALLISON. 

170 Roseville Ave., Newark, N. J., 

Oct. 14, 1912. 


Sir—Referring to your inquiry of Oct. 
18 in reference to concrete ties on the 
Los Angeles Ry., our chief engineer re- 
ports as follows: 

1. The life of wood ties inclosed in 
concrete and asphalt should be from 7 to 
15 years. 

2. The concrete tie in manufacture is 
not subjected to heavy pressure, hand 
tamping being employed. 

3. As to the weight of concrete ties, 
the figures given by Mr. Wolf are based 
on ties 7x8 in., 8 ft. long. The ties of 
the Los Angeles Ry. are 7x8 in., 6 ft. 
long, and weigh 395 Ib. each, including 
rods, plates and sleeves. 

4. Referring to the cost, this is given 
in the article as $1.15 to $1.25 per tie, but 
these figures are from 30 to 40% too 
low. 

C. A. HENDERSON, 
Asst. Gen. Manager, 
Los Angeles Ry. 
Los Angeles, Calif., Nov. 15, 1912. 





Sir—Your issue of Oct. 3 has (on page 
628) an article on the reinforced-con- 
crete cross-tie being introduced in street- 
railway service in Los Angeles, Calif. 
The article is important in showing the 
wider use of the concrete tie in service, 
indicating that certain railway systems 
have passed the experimental stage of 
trying-out a few ties and are proceeding 
with construction on a larger scale. The 
making of 8000 ties by one system points 
to this unmistakably. 

The article, however, contains an evi- 
dent error in speaking of the weight of 
said tie. A cross-section of 7x8 in., 8 
ft. long, and with concrete weighing 140 
Ib. per cu.ft., gives,a weight (concrete 
alone) of 435 Ib.; the six reinforcing 
rods 8 ft. long (if of %4-in. cross-section) 
weigh 43 Ib., and if of 5%-in. section, 65 
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Ib. These weights added to the 4° jp 
of concrete make a total weight 
of 477 Ib. and 500 Ib., respect: ely. 
These figures do not include the oh 
of the top and bottom plates, no: : 
sleeves for holding the spikes. Th 
total weight, therefore, of each tie must 
be in excess of 500 Ib. 

As to cost, it would seem that « tie 
containing 3 cu.ft. of concrete (or '/, 
cu.yd.), and having a minimum 0; 43 
Ib. steel reinforcement, could hardly be 
fabricated for from $1.15 to $1.25, and 
it would be interesting and valuable to 
have the extended figures. 

As to serviceability: it would scem, 
from the experience of the several de- 
signs tried out in steam-railway service, 
that the life of the tie will be prolonged 
considerably by the use of a cushion of 
wood immediately under the rail. Some 
form of rail-insulation has to be con- 
sidered in electric service, which con- 
tributes to the cushioning, but it is be- 
lieved that the addition of a wood-block 
will be found desirable, if not necessary. 

J. H. G. Wo r. 

1023 Mills Building, 

San Francisco, Calif. 


[Publication of the above letters has 
been delayed in part by our efforts to 
obtain exact information to explain the 
discrepancies noted in the first two let- 
ters. We have not received from the in- 
ventor any reply to our inquiries, but the 
reply from the railway company supports 
the statements made originally. As to 
the life of wood ties embedded in con- 
crete, the inventor’s estimate of five 
years is manifestly too low, and no in- 
formation was given as to the basis for 
such a statement. As to the manufac- 
ture of the ties, statements made to the 
daily press are no authority, and the 
fact is (as shown by Mr. Henderson’s 
letter) that the concrete was tamped or 
rammed by hand and was not subjected 
to heavy pressure. It is possible that the 
inventor has proposed a pressure system. 


but that it was not considered advisable 


to go to the expense of building the 
necessary machinery for these first ties. 
The correct figures of weight and cost 
(which are far above the inventor’s esti- 
mates) greatly reduce any showing of 
economy for this particular design of 
concrete tie.—EpiTor.] 


Notes and Queries 


D. A. W. writes: 

In your issue of Nov. 28, 1912, 1016, 
is an inquiry about raft chutes we ‘dams 
There are several on the Moldau, in 
Bohemia. If your correspondent wil! 
refer to the Reports of the “Kommission 
fiir die Kanalisirung des Elbes-Moldau 
in Béhmen,” and especially to their 
booklet. “La Canalisation de la Moldau 
et de l’'Elbe en Bohéme” (Prague, 1900). 
published for the sents International 
Congress at Paris, he wfllofind plans and 
photos of raft chutes. These documents 
can be found in the' American Society of 
ae Engineers’ Library, in New York 





ity. 

oe another source we are informed 
that some of these chutes may be seen 
at Ottawa, Can. and that there are 
others along the Ottawa River. 
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Assessments for benefits as a means 
of raising funds to meet the cost of 
municipal improvements seem to be on 
the increase. Until recently such assess- 
ments were rarely made except for open- 
ing, grading and improving streets, lay- 
ing sidewalks, and building sewers. 
During the past few years New York City 
has adopted the principle of assessing 
benefits for all public improvements 
which increase the value of real estate in 
such a way that the increase can be de- 
termined for purposes of assessment. 
This, we understand, has been applied in 
the case of parks. In the District of 
Columbia at least one-half the cost of 
land for parkways of some length and at 
least one-third the cost of land for pub- 
lic parks is hereafter to be assessed as 
benefits. There is much to be said for 
the wider adoption of this principle and 
practice as a matter of justice, and still 
more as a matter of expediency for the 
purpose of finding money to meet the cost 
for the almost unlimited current demand 
for municipal improvements. 








Good Maintenance? 


To keep structures in good and safe 
condition by painting and repairing may 
be regarded as the sum and substance of 
maintenance. But this is a narrow view, 
and (as recently illustrated) a dangerous 
view. Unless the authorities in charge of 
maintenance make it their business to re- 
vise and reéxamine their structures from 
time to time in order to see that they are 
adequate for their work, occurrences like 
the Glen Loch bridge failure are bound 
to happen. 

In writing of that bridge in our last 
issue, we remarked that a full account 
of the damage which the structure suf- 
fered in the train wreck of Nov. 27 had 
not been given, and that such an account 
would be essential to a full understand- 
ing of the accident. It is fortunate that 
such an account is* now available to 
bridge engineers in the article of C. A. 
Wentworth on another page of this issue. 
The account brings out the fact that the 
design of the bridge was not suited to the 
service. Certain details were defective, 
the bridge was not stiffened, and there 
was neither bracing nor anchorage to re- 
sist the centrifugal stress of heavy 
trains rounding the curve. 

In railway service increase of weights 
and speeds of trains is constantly mak- 
ing old bridges obsolete and inadequate, 
though they were perfectly adapted to 
their service at the start. The last few 
years have shown that not many bridges 
more than twenty years old are still 
capable of carrying maximum present- 





day traffic. The Glen Loch bridge, built 
i. 1891, is about~at this limit of life. 
Yet its failure appears to be not so much 
a case of being outgrown by the service 
as a case of unsatisfactory design even 
for the traffic of the time when it was 
built. 

The responsibility of bridge inspection 
and maintenance extends to conditions of 
this kind, Discovery or prevention of 
deterioration is not enough, but the struc- 
ture must be reviewed from the ground 
up, or rather from the first element of 
design on. The engineer charged with 
maintenance must be prepared to say, 
at all times, that all details and also the 
structure as a whole are adequate for 
every contingency of service, and are 
in condition to do their work effectively. 
Inspection means not merely to see that 
things are as they were a year ago, but 
to see that they are right. 

All this may be self-evident statement, 
mere repetition of known matters. But 
if it be repetition, it is justified by the 
accident which revealed the neglect of 
these self-evident matters. Failures of 
structures are not altogether rare, and 
every failure implies not only a defect in 
the structure, but also a defect in the 
systém of maintenance which was re- 
sponsible for that structure. 


i 





Is It Safe to Further Increase 
the Wheel Load of 


Locomotives? 


In one of the discussions at the recent 
annual meeting of the American Society 
of Mechanical Engineers, it was stated 
that the mechanical department of one of 
the largest railway companies is seriously 
considering the design of a passenger 
locomotive having a maximum axle load- 
ing of 70,000 Ib. The proposition was put 
forward that such loading: might be 
safely undertaken if the weights of re- 
ciprocating parts were reduced so as to 
bring down the amount of the.so called 
hammer blow. 

It seems to us worth while at this 
time to enter strong protest against any 
further increase in the loads which are 
imposed on the steel rails, track and 
bridges of American railways. The 
claim that by bringing down the weights 
of the reciprocating parts and the result- 
ant hammer blow, the maximum pres- 
sure on the rail will not be increased, not- 
withstanding the increased axle loading, 
is, we believe, fallacious. It is, of course, 
true that the combined effect of the re- 
ciprocating and rotating parts of the 
locomotive machinery does produce’ an 
excess pressure upon the rail at high 
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speeds; but it is a fallacy to think that 
this is the only dynamic force to be con- 
sidered in studying maximum stresses on 
steel rails. 

It should never be forgotten, for one 
thing, that a load of 70,000 Ib. per axle 
is not the same thing as a maximum 
wheel load of 35,000 Ib. In the move- 
ment of a car or locomotive over a track 
at high speed, or even at low speed, the 
load may not be equally distributed upon 
the two wheels of an axle. In rounding 
a curve, for example, if the train is run 
at a higher speed than that for which 
the outer rail is elevated, an excess of 
weight will be transmitted to the outer 
rail; or if the train is running at a lower 
speed than that for which the curve is 
set up, the inner rail will get more than 
its half of the weight. 

Again, the distribution of weight to the 
several wheels of a locomotive is de- 
pendent on the action of the equalizing 
levers; and their movement is by~ no 
means highly accurate and is subject to 
considerable variations when running 
over rough track at high speed. Even 
when track is in good line and surface, 
the locomotive is not running upon an 
unyielding perfect plane, but upon a 
yielding elastic surface which acts and 
reacts upon the locomotive structure very 
much like a compressed spring. A ride 
upon the footplate cf a locomotive re- 
veals to the senses how much motion and 
play there is to the great machine; and 
one has but to watch a construction Joco- 
motive traveling slowly over rough track 
to see how much motion there is in the 
various parts of the running gear. 

Careful consideration of all these fac- 
tors must lead to the conclusion that with 
a maximum static axle load of 70,000 Ib. 
the actual pressure of a single wheel of 
the axle upon the rail under the various 
dynamic forces may exceed the half of 
this static. load by probably 25 to 50% or 
even more. 

Surely, the stress which all parts of 
the railway track and its supporting struc- 
tures are now sustaining, with the 
present wheel loads and speeds, is quite 
sufficient without asking these parts of 
the railway’s equipment to perform fur- 
ther miracles. 

If, indeed, there were some great ad- 
vantage to be gained by further increas- 
ing locomotive wheel loads, there might 
be reason for further inquiry and study 
as to the possibilities of safely stressing 
further the steel rail and its supports. 
The indications are, however, that in 
American railway practice we have, if 
anything, allowed the pendulum to swing 
too far in the direction of increasing the 
power of locomotives. What has been 
saved in certain directions by this in- 
crease has been more than made up by 
losses in higher maintenance costs of 
rolling stock and track, with a regrettable 
paring down of the factor of safety. 
There are surely other directions in 
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_which the locomotive can be improved to 


much better advantage than by further 
increasing the maximum static and dy- 
namic loads which it imposes upon the 
rails. 





The Better Utilization of 
Bituminous Coals 


The present difficulty in securing 
ample supplies of anthracite for domes- 
tic heating, still felt as a result of the 
three months’ cessation of mining last 
spring, draws closer attention to the 
problem of rendering other coals from 
wider-spread deposits suitable for house- 
hold use. There are many localities 
where prices of $8 per ton for anthracite, 
due to the distance from the mines, and 
$2 or $3 for local bituminous coal dic- 
tate the use of the latter fuel, in spite of 
its wastefulness and attendant discom- 
fort. If an “artificial anthracite” were 
widely available in these regions, it 
would be a great boon to the people 
therein, and a true measure of conserva- 
tion of local resources. 

The modification of bituminous coals 
has been one of the more important 
studies carried on in the past three years 
by the University of Illinois’ Engineering 
Experiment Station. That state is rich in 
deposits of this soft fuel, but anthracite 
is comparatively expensive. The engi- 
neers of the University must have had a 
constant daily reminder of the economic 
waste in. their own university communi- 
ties of Urbana and Champaign, where 
each winter morning as the householders 
fed their furnaces the air was polluted 
with a murky odoriferous fog, which 
hardly settled or was blown away before 
the next firing period came. 

The results of the latest study at the 
University of Illinois are presented else- 
where in this issue. The investigators, 
Prof. Parr and Mr. Olin, have shown that 
it is feasible to make a dense coke or an 
“artificial anthracite” which will give a 
better winter atmosphere and contribute 
materially to the domestic-economies 
comforts of that state. But still more 
important from an engineering point of 
view is the fact that the process thus in- 
dicated gives great economies in the 
utilization of the fuel resources of the 
state. 

In the modification or distillation proc- 
ess, only low temperatures are to be em- 
ployed; these result in increased per- 
centages of fixed carbon in the solid 
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fuel, increased percentages of tarr: by. 
products and decreased percentag. 9; 
‘gas. It is this increased and imp: \veq 
tar to which we desire to draw atte: tion 
at this time, for with the rise of th 
Diesel type of engine and the dema- | 0: 
the millions of small internal-combu 
motors we shall have to look carefu! 
our sources of liquid fuel. 

The yield of tarry products is repo: ‘ed 
to be some 8% of the weight of 
used—equivalent to about 20 gal. »er 
long ton, which is twice the average y eld 
for the coal-tar producers of the cou: ‘ry 
and five times the minimum. 

The notable quality of the tar secured 
is apparent in comparing its analysis with 
those of typical gas tars. It is seen that 
the tar in question contains about 75° of 
oil which can probably be directly used 
in the Diesel type of engine (unless too 
valuable in the arts as hinted at by the 
investigators). In the other tars some 
of the lighter fractions are largely the 
solid “tar-camphor” (naphthalene) and 
the remainder only heavier products 
which cannot be any too easily used even 
in the Diesel engine. 

By burning a ton of these coals under 
a boiler and using the steam in the best 
of engines, we might develop 1,500 hp.- 
hr. (assuming the extremely good per- 
formance of 1.5 lb. per hp.-hr.). By 
using the products of a low-temperature 
distillation process we could develop 
somewhere between 2000 and 2500 hp.- 
hr., depending on the heat required at the 
retort. We could get 2100 hp.-hr. from 
the coke residue (using 0.8 Ib. per hp.- 
hr.), 350 hp.-hr. from the oil (using the 
Diesel-engine figures of 0.5 Ib. per hp.- 
hr.) and 80 hp.-hr. from the gas (13,000 
B.t.u. per hp.-hr.). 

Here is pointed out the chance for and 
the utility of a great industry at the 
mines. Gas enough can be generated 
from the low-temperature distillation 
process to run the plant and light the 
premises. Coke and culm briquettes can 
be shipped for domestic consumption, to- 
gether with oil for use in the Diesel and 
similar engines. 








Further Light on the Effects 
of Electric Current in 


Concrete. 


In our issue of last week we gave 
liberal space to a review of the general 
results so far secured in a partially com- 
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ted investigation by the U. S. Bureau 
Standards of the effects of electric 
crents om concrete. The findings, 
ough abbreviated in every possible 
way, were So numerous and varied that 
their presentation ran to great length. 
The most important investigations, of 
those which have been made in this 
country at least, have been presented in 
our columns at various times during the 
past six years,* but, in comparison with 
all of these earlier efforts, those com- 
pleted and still under way at the Bureau 
of Standards form the most complete and 
comprehensive series of studies which 
have been attempted. The benefit is ap- 
parent of having an institution like this 
equipped to push such long and compli- 
cated researches to completion without 
serious interruption. The previous re- 
searches in this particular line have been 
the work either of individuals hankering 
for knowledge or schools anxious for 
practical thesis investigations with teach- 
ing value. In the first case the available 
funds and equipment are limited; in the 
second case, the scope of each study and 
the time available are restricted. 

These latest tests are surprising, both 
in what has been found and in the failure 
to find some expected results. In the main, 
they corroborate the findings of earlier 
investigators, but they add complexity to 
the trouble rather than simplicity. 

Perhaps the most surprising informa- 
tion secured is that softening of concrete 
and loss of bond to imbedded iron have 
been found with currents flowing from 
concrete to iron. These results are posi- 
tive where the earlier findings have been 
merely negative. The failure of others 
to note this action may be attributed to 
the slowness of the secondary reactions 
which result in this disintegration and to 
the much greater length of time in which 
the Bureau of Standards’ investigators 
were able patiently to pursue their work. 
It is evident that if the bond of the rein- 
forcement to the concrete mass is lost, 
in a reinforced-concrete structure, then 
disaster impends. This danger is even 
more insidious than those other electro- 
lytic effects with which we have become 
acquainted, for there are no expanding 
products to crack the structural members 
and give warning of the impaired con- 
dition which exists in the interior. 

A second important piece of informa- 
tion secured from this investigation re- 
lates to the “efficiency of corrosion.” We 
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have long been familiar with the fact that 
the total amount of corrosion of iron im- 
bedded in concrete with current flowing 
from iron to concrete is less than what 
would be expected from the laws of 
electrolysis. In these investigations, 
with very low current densities (am- 
peres per square inch of imbedded iron) 
the efficiency dropped nearly or quite to 
zero; but with increasing electrode cur- 
rent density this efficiency of corrosion 
gradually increased up to some 40%. 
That is to say, there seem to exist certain 
inherent protective tendencies which are 
destroyed by currents of sufficient magni- 
tude to produce perceptible heating. 
With very low current densities, the cor- 
rosion was slight and the laboratory 
specimens did not crack. With higher 
current densities, the temperature rose, 
the amounts of iron dissolved from elec- 
trodes greatly increased and the speci- 
mens were ruptured. 

In some of the earlier experiments, a 
similar differentiation has been shown 
between the effects of small and large 
currents, though it has not been under- 
stood before this that the action of the 
larger current was anything more than a 
purely thermal expansive effect. It now 
appears that it may be either mechanical 
or as an accelerator of electrolysis, or 
both. 

It is well to warn our readers, however, 
that, in spite of the fact that a year and 
a half of trial with very low current den- 
sities has resulted in failure to find dis- 
integration with current flowing from iron 
to imbedding concrete, we must not im- 
mediately assume that the action cannot 
be found under the same conditions after 
several more years have elapsed. It may 
be so slight, in one or two years, as to 
seem not to develop, becoming only 
barely appreciable in five years and pro- 
ducing dangerous stresses only in the 
course of a quarter or half century. 

A third important point disclosed by 
these studies is seen in the widely differ- 
ing conditions imposed by permitting 
chlorides to come in contact with the con- 
crete and in taking pains to exclude them 
completely. This in itself may explain 
some of tye differences which are found 
between the results of this investigation 
and of earlier ones, for the majority of 
investigators immersed their test speci- 
mens in brine so as to reduce the electri- 
cal resistance of their circuits in order 
to accelerate the effects under study. 

It appears now that salt plays a doubly 
troublesome part; first, it prevents the 
concrete from naturally increasing its re- 
sistance in the vicinity of electrodes as 
current flows through it and, secondly, it 
remarkably increases the “efficiency of 
corrosion,” one-third of 1% addition to 
the material of a specimen, causing cor- 
rosion to rise to 80% of the theoretical 
value. The warning of the Bureau of 
Standards against the use of salt to pre- 
sent freezing may well be repeated here. 
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There are a large number of other 
points about the investigation which are 
deserving of study and which can receive 
only the briefest comment here. For in- 
stance, the ingenious ways in which the 
tests have been planned to secure light 
on the causes of the various phenomena 
noted—such matters as the rise of re- 
sistance due to the formation of calcium 
carbonate in the outer pores of the con- 
crete, and the cathodic disintegration due 
to the electro-endosmotic concentration 
of soluble alkali in the vicinity of the 
iron cathode. The Bureau of Standards’ 
studies confirm the tentative conclusions 
of earlier investigators that conduction 
in concrete is electrolytic and that any 
disturbing effects must be electrode ef- 
fects, effective only in the vicinity of the 
imbeded metal and not affecting the more 
distant concrete in any manner other- 
wise, 

It is noteworthy that the present re- 
ports from the Bureau of Standards say 
nothing whatever about the effects of 
alternating current. At first thought, 
knowledge that trouble may arise with 
current flowing either from iron to con- 
crete or in reverse direction would seem 
to lend color to the supposition that an 
alternating-current trouble may be found 
if the tests are prolonged sufficiently. A 
more careful study of all of the results 
of this latest investigation and a com- 
parison with the various earlier studies 
shows that there is still sufficient ground 
for believing that alternating current will 
not produce either of the effects found 
with: direct current. We have already 
noted that specimens could be cracked by 
thermal effects whether the current was 
direct or alternating, a fact that was only 
to be expected. Alternating-current tests 
covering several months, however, have 
not shown evil effects under low-current 
densities. We have previously pointed 
out that if the secondary reactions which 
set in with direct current do not have a 
sufficient velocity, then the reversal of 
current will in itself practically prevent 
corrosion of iron and concentration of 
alkali. This is all the more to be ex- 
pected since it has been found that with 
low-current densities of direct current 
the efficiency of corrosion is very low. 
It is well to note, however, that the pres- 
ence of chloride on or in the concrete 
may so hasten the secondary reactions 
that the already-known or some yet un- 
suspected troubles may set in. 








A Work-Quantity and Unit- 
Cost Municipal Budget 
System 
Engineers are continually running 
amuck of legal red tape which hampers 


them in the efficient and economical ex- 
ecution of their work. There is now be- 


ing added to this, particularly in mu- © 


nicipal work, many new restrictions which 
originate with the accountants. 
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Far be it from us to urge that either 
legal forms or accounting methods should 
be treated with disdain by the engineer. 
There is great need, however, for co- 
operation between the engineer, the 
lawyer and the accountant, to the end 
that each may understand enough of the 
fundamental principles. underlying the 
work of the other to insure harmony in- 
stead of conflict. 

In the past, most engineers have been 
too modest or too engrossed in what 
they have conceived to be the strictly pro- 
fessional side of their work to take their 
proper place and part in the formulation 
of policies and methods which vitally 
affect the efficiency of municipal engi- 
neering and public works. Engineers have 
let the lawyers frame state and munici- 
pal legislation and the accountants set 
up systems of accounting just as though 
the great bulk of city expenditures, out- 
side of those for education, did not go 
for engineering works and just as though 
the success or failure of city government 
did not depend largely upon the way such 
works are designed, built and operated. 

This should be changed. The engi- 
neer should take the place which he alone 
can fill and do his part, which is large, 
in formulating ways and means to insure 
economy and efficiency in municipal gov- 
ernment. ; 

We devote considerable space else- 
where in this issue to an illustration of 
how two engineers in the Borough of 
Richmond, New York City, ably backed 
by their borough president, have suc- 
ceeded in having a trial made of what, 
so far as we know, is an innovation in 
budget making or the way of appropriat- 
ing money for conducting municipal work 
in a year to come. We may add that the 
article should not be passed over as one 
dealing with budget matters only, for the 
greater part of the article consists of 
valuable engineering data on street-clean- 
ing methods and costs; data compiled 
with unusual care and which can be 
matched by few if any American cities. 

Although recent reforms place the New 
York budget ahead of the budgets of most 
American cities, it is still far short of 
what the budget reformers have given 
us to understand a budget should be. It 
fixes rigidly the purposes for which money 
may be spent and affords a check against 
expenditures for any other purposes (as 
well as a check against stealing) but the 
designated purposes or segregated 
“funds” are to a large extent arbitrary 
accountant’s titles, instead of following 
functional lines, and there is nothing to 
insure that the money within each “fund” 
will be so used as to give the volume 
and the quality of work on which the 
estimates for any well conceived budget 
are supposed to be based. Moreover, 
once a department head has forecasted 
15 to 18 months in advance how his total 
appropriation for the ensuing year shall 
be divided, and the forecast has been 
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adopted by the budget board (or another 
estimate substituted by that board) that 
official is given no further discretion in 
the distribution of his appropriation be- 
tween the several and largely meaning- 
less “funds” which make up his budget. 

As we have already said, the segregated 
items or “funds” into which the depart- 
ment or bureau appropriations are cast 
are based too largely on arbitrary or 
chance classifications. Where a reason 
for a “fund” can be found it is likely 
to be the prevention of some abuse which 
ought to be controlled by holding official 
heads strictly accountable for results ob- 
tained and for the discipline of their scaif 
and employees. 

One of the chief of these abuses in the 
past was padded payrolls and unwar- 
ranted rates of pay. Accordingly, heads 
of bureaus and departments are robbed 
of all discretion as to numbers and pay 
of subordinates, from deputy chief to tlie 


_lowest paid laborer. The number of men 


in each class is rigidly fixed, and all in 
a given class are put on a dead level of 
salaries or wages, regardless of efficiency. 
This is not all. Equally hard and fast 
lines are drawn as to expenditures for 
materials and supplies. If seasonal or 
market conditions change so that either 
cost or quality of work to be done de- 
mands less of labor and more of supplies, 
or more of supplies and less of labor, the 
present budget system is inflexible against 
any transfer from one fund to the other. 

Those who wish to pursue further the 
inadequate “fund” classification system 
of the New York budget may find food 
for reflection in Table VI and in Fig. 1 
of the article to which we have already 
referred as appearing elsewhere in this 
issue. As will be seen from the first 
part of the table, a total appropriation 
of about $225,000 is divided between a 
dozen “funds” which have no relation to 
the quantity and efficiency of the work of 
the bureau, but with which the expendi- 
tures to the close ¢f each month must be 
laboriously compared lest some of the 
“funds” be overdrawn while others, per- 
chance, contain large balances which wiil 
be lost to the department at thé end of the 
year unless the borough officials can in- 
duce the city budget board to. transfer 
these surpluses to some other fund. It will 
be noticed that only 4 of the 13 “funds” 
exceeded $10,000, while 5 of them were 
not over $3000—yet not a dollar can be 
lawfully transferred from one to another 
of these small funds without going to 
the Board of Estimate and Apportionment 
and taking the time of nine or ten men 
(mayor, borough presidents, etc.), who 
are responsible for the financial and gen- 
eral administration of a city of five mil- 
lion people. 

It is only fair to the budget reformers 
to say that at the outset they recognized 
the importance of having budget esti- 
mates correlated with the amount and 
quality of the work to be done. But so 
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far as we know they have devised 
adequate means to that desirable e 
True, the New York Bureau of Municip || 
Research (the voluntary private orgar - 
zation back of much of the budget a 
accounting reform thus far accomplishe: 
in New York City), in codperation with 
the Health Department, worked up 
Health Budget some years ago whi 
abounded with tabular forms for su; 
porting the estimates submitted by tha: 
department. But the tables failed to cor 
relate work done with money expended i 
accordance with any. plan which showed 
the efficiency of the work. 

Even the “fund” classification wa 
largely meaningless, apparently having 
been based on extensions of the work 
of the health department or additions to 
its appropriations which for one reason 
or another seemed to make it desirable 
to open a new bookkeeping account. How- 
ever this may have been, why should 
there be one “fund” for “Contagious Dis- 
eases” and another for “Communicable 
Diseases” and why should Health Com- 
missioner Lederle be subject to dire pun- 
ishment if he overdraws one of these 
funds when he has a surplus in the 
other? 

We do not go so far as one of the 
Richmond Borough officials seems to have 
done in wishing for a return to the old 
time lump-sum appropriations to each 
department or bureau. Nor are we sure 
that many of the absurdities of the 
“segregated item” or “fund” system of 
the present budget are not the fault of 
the administrative officers of the several 
departments and bureaus—inheritances 
from that plan of controlling the op- 
erations of city officials which had no well 
defined object except to prevent either 
the stealing of funds or the use of money 
according to the fancy of the individual 
official or of a party boss. That plan, in 
so far as it involved a system of con- 
trol, was based on cash accounting, with 
“funds” which might almost as well be 
designated by numbers as by names, so 
far as they related to the functional ob- 
ject of expenditures. 

In contrast with this old system, plus 
whatever budget improvements have been 
introduced in New York City, and those 
are meager at best from the efficiency 
viewpoint, the Richmond Borough officials, 
after two years of hard pleading, are to 
be permitted to try a new plan, in three 
bureaus having to do with public works. 
This plan, as stated in detail elsewhere 
in this issue, lays out for each quarter 
of the year the amount of work to be 
done in that quarter and bases the ap- 
propriation for that three months upen 
those quantities, multiplied by estimated 
unit prices. The work laid out for these 
quarter-year periods is correlated in 
character and amount with seasonal re- 
quirements, and presumably the unit 
costs are varied in the same way. At the 
end of each quarter appeal may be made 
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+o the Board of Estimate for transfers to 
meet the conditions already encountered 
-ad those which can be anticipated. 
However this plan may look to account- 
ants who, like lawyers, are strongly 
averse to changes in established practice, 
we think it will make a strong appeal 
to engineers. We are not concerned just 
now with the applicability of the plan 
to municipal departments which, for one 
reason or another, cannot estimate and 
finally measure expenditures in unit costs 
and thus judge efficiency of administra- 
tion by that means. The Richmond 
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Borough officials, however, did not ask 
that the. plan be applied except where 
unit costs are or can be made available. 

It will be seen, as one of the Rich- 
mond engineers has pointed out, that the 
Richmond budget plan is in its funda- 
mental idea like the contract plan in so 
far as it involves estimates of quantities 
and unit prices for work and a total 
appropriation for each class of work 
based on those estimates. 

Municipal engineers elsewhere might 
find it profitable to consider how the 
Richmond Borough work-quantity and 
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unit-cost budget system would work in 
their cities. Even if they are not quite 
ready to advocate the plan for their own 
cities, they may do some good by plac- 
ing and keeping before their city au- 
thorities the principle that the only ra- 
tional system of budget making is one 
which is based on the functional opera- 
tions to be conducted rather than on a 
chance series of unrelated “funds,” each 
of which may have little significance, 
and the facts deducible from which may be 
teadily deduced from any adequate sys- 
tem of municipal accounting. 








Meeting of Irrigation Engi- 
neers at Fort Collins 
By SAMUEL H. LEA* 


A conference of irrigation experts, 
comprising engineers of the Reclamation 
Service, other engineers interested in 
irrigation, and practical irrigators, was 
held at the Agricultural College, Fort 
Collins, Colo., Dec. 5-6. The attendance 
was good, there being 70 delegates regis- 
tered. The program comprised 26 papers 
besides an illustrated lecture on the work 
of the U. S. Reclamation Service. 

The first paper was one on “Measur- 
ing Devices,” by Prof. E. B. House, of 
the Agricultural College. Several models 
were shown including the Venturi meter 
and various kinds of measuring weirs. 
The paper was of interest in view of 
present sentiment in favor of water con- 
servation. 

Dr. Chas. A. Lory, president of the 
Agricultural College, spoke on “Plan of 
Water Delivery,” citing a case where a 
local reservoir system was able to in- 
crease the duty of its water from 25 to 
50%. A natural basin was used and the 
water turned into this at such times as 
it was not needed for direct irrigation; it 
was possible to take about 4 ft. of water 
in depth, off the top, back to the land 
over which it had flowed. He explained 
a statement system, which was much like 
a bank statement, showing the quantity 
of water on hand and the condition of 
the account of each water user. These 
Statements were made to the water users 
each week. 

John L. Armstrong, water commis- 
sioner of Colorado, in a paper on “Ex- 
change System,” explained how in a cer- 
tain district in Colorado a given amount 
of water is exchanged so that a ditch 
higher up uses it, paying back later out 
of a reservoir lower down. This system 
makes possible the economical irrigation 
of large areas, preventing losses through 
seepage and evaporation in long trans- 
mission. 

A paper by Paul Rothi, of the U. S. 
Reclamation Sétvice, on “Return Flow 
from Irtigation,”. was read ‘by Andrew 
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Weis in the absence of Mr. Rothi. The 
statement was made that a much larger 
quantity of water than is generally sup- 
posed returns to the stream after having 
been used in irrigation. It was also 
stated that there is often a heavy loss of 
water from excessive irrigation. He cited 
the interstate project on the North Platte 
River between Whalen, Wyo., and 
Bridgeport, Neb. Measurements made in 
1910, 1911 and 1912, showed that of the 
water applied, 13, 14 and 15% in these 
years, respectively, found its way back 
into the stream. 

A. R. Honnold, legal examiner for the 
U. S. Reclamation Service, read a paper 
on the legal status of return waters. Re- 
ferring to the right to appropriate seep- 
age water, the Colorado statute holds 
that such water can be appropriated the 
same as water from a running stream ex- 
cept that the owner of the land on which 
it first appears shall have a prior right. 

Prof. V. M. Cone, irrigation expert of 
the Colorado Experiment Station, read a 
paper entitled “Duty of Water; Economy 
in Water Use and Damage from Excess 
Use.” He said that the duty of water 
in Colorado is 18 in. a year and that 9 
in. could be made to produce as good or 
better results if properly used. 

James T. Whitehead, president of the 
Water Users Association under the North 
Platte Project, spoke on “What Consti- 
tutes Good Service from the Water 
Users’ Standpoint.” The association 
named is considering a proposition to 
make three classifications of the soil, giv- 
ing sandy soils 36 in. of water and others 
in proportion and making the charge for 
maintenance $1 per acre-ft. of water per 
year. On this point there was considera- 
ble discussion, a majority appearing to 
favor a system of soil classification as a 
basis for the proper distribution of water. 

In a paper by Dr. W. P. Headden, on 
“Alkali Action on Concrete,” a number 
of instances were cited where total fail- 
ure of concrete structures had resulted 
from the action of alkaline soil water. 
He took the ground that it is unwise to 
build structures: of concrete if they are 
to be exposed to strongly alkaline waters. 

C. T. Pease, project engineer of the 
Uncompahgre Project, spoke on the 
“Size of Farms.” According to his ob- 


servation the best returns per acre have 
been obtained on 40-acre tracts. 

Samuel H. Lea, state engineer of 
South Dakota, spoke on the “Importance 
of Water Measurements.” He cited how 
the meter system in cities prevents waste 
of water and declared that the same prin- 
ciple would apply in irrigation and that 
nearly one-half the present water-supply 
would be saved if irrigation water were 
measured and irrigators caused to real- 
ize the importance of conserving their 
water. 

An illustrated lecture by Supervising 
Engineer R. F. Walter, of the U. S. Re- 
clamation Service, was descriptive of the 
work of the Service. The cost of water 
Storage on the various projects was 
stated to range from $5 to $25 per 
acre-ft. 


Provisions for Burning Oi! Fucl under 
the boilers of the White Star Line 
“Olympic,” is now being made, accord- 
ing to a recent press dispatch from Lon- 
don. The boat is at a Belfast shipyard 
undergoing extensive alterations, which 
consist of the construction of a com- 
plete inner steel hull, separated from the 
outer shell by a 3-ft. space. Part of this 
space it is proposed to use for the stor- 
age of oil fuel which will be used to 
supplement coal fuel for the boilers. 
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The Expenses of the Public Service 
Commission for the First District of the 
State of New York are estimated at 
$1,763,000, for the year 1913, according 
to the recent request of the Commission 
to the Board of Estimates and Appor- 
tionment of New York City. The Com- 
mission’s budget for the year 1912, was 
$1,554,500. It will be recalled that this 
commission is a state body, but the 
state pays only the salaries of the com- 
missioners, its counsel and secretary. 
The bulk of the expense is incurred for 
rapid-transit work in New York City, 
and this will take more than $1,300,000 
of the total budget for 1913. The in- 
crease over the year 1912 is reported 
due to the work on the new subway 
lines. It should be noted that part of 
this expense money will be returned to 
the city in future years, since the oper- 
ating contracts for the new subway, as 
prepared by the Commission, will include 
the engineering expenses of the Commis- 
sion as part of the cost of construction, 
and a sinking fund will be provided to 
amortize this cost out of earnings dur- 
ing the life of the operating lease. 
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The Glen Loch Wreck—More Facts 


The report* of the committee of Penn- 
sylvania R.R. officials which investigated 
the wreck of Nov. 27, 1912, on Bridge 
43%, near Glen Loch, Penn., leaves 
much to be desired from an engineering 
point of view. There are several feat- 
ures in the design of the wrecked bridge 
that are not in accordance with good 
practice in bridge design. Apparently 
certain forces which the bridge was 
obliged to resist were not considered at 
all or were left to be taken care of by 
the factor of safety, as the design pro- 
vided no adequate means of resisting 
them. 

The general poor design of the bridge, 
the breaking of the cap-plate of Post 7, 
the lateral deflection and wrecking of the 
box-girder (forming the top of the trestle 
bent) from Post 8 to Post 6 and especi- 
ally between Posts 6 and 7 directly under 
the track used by the wrecked train, the 
bends in the westerly north girder, and 
several cracks in the iron of the bridge 
(some of which are old cracks), are not 
mentioned. The testpieces cut from the 





Fic. 1. Brince 43% at GLEN LocH; LOOKING 
WEST ALONG WESTBOUND PASSENGER 
TRACK 


broken cap-plate of Post 8, while they 
may meet the P. R.R. requirements for 
merchant bar iron, would never be ac- 
cepted as satisfactory for bridge ma- 
terial by a competent engineer, on ac- 
count of the high phosphorus content 
(0.25%) and the brittleness shown by 
the bending tests. The centrifugal force 
of a train on the curve is also not men- 
tioned. The slight scratch in the north- 
erly rail is given a good deal of promi- 
nence, more than its extent would seem 
to justify when compared with other 
facts and with the failure to find any- 
thing that could cause a derailment. The 
testimony of both engineers and firemen 
in the partially derailed locomotives that 
their first sensation was a sudden drop- 
ping and then rearing up of the engines 
would not correspond with a derailment 
by hitting an obstruction. 
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By Charles A. Wentworth * 


' The Glen Loch bridge-and- 


train wreck was not studied fully 
enough by the Pennsylvania R. 
R.’s_ investigating committee. 
The committee did not describe 
the injuries to the bridge or re- 
fer to its design. The missing 


facts are brought out in this ar- 
ticle. The design of the bridge 
was defective. The effect of cen- 
trifugal force from the 2° curve 
was not provided for. The post 
cap detail was also faulty. 





s 
Philadelphiae a ee es 

The writer personally examined the 
wrecked bridge on the morning of Nov. 
29, and holds a different view than the 
committee as to the cause of the acci- 
dent, although the failure of the defec- 
tive cap-plate on the most northerly col- 
umn of the trestle bent, to which they 


top of this pier are fastened colu js 
composed of two 12-in. channels latti. -4. 
The channels of the columns were tu: ed 
facing each other, and were latticed on 
both sides, the outside dimensions of : 
column being 12 in. square. At top ind 
bottom, gusset plates 4 in. thick ser <4 
for connecting 6x4x™%-in. angles 24 
long, which in turn supported {i-in. thick 
sole and cap plates 24 in. square. 

The columns support a box-girder 
composed of two web-plates 23'4x3¢ in. 
four angles 314x3%x% in., 24 in. back 
to back, and a cover-plate 24x% in. Th 
bottom is double latticed with 2'4x.; in. 
bars. The clear distance inside betwee 
the webs is 16% in. This girder had 
stiffener angles over the columns, but 
had transverse diaphragms at each end 
only, secured to the end stiffeners; no 
diaphragms were provided at the interior 
columns. The box-girder was secured to 
the column caps by four %-in. bolts. 
The columns of the trestle bent were 
diagonally braced in pairs. Each column 
was secured to the masonry of the pier 


Fic. 2. SOUTHWESTERLY PART OF SUPPORTING BENT OF BRIDGE 


43%, AS SHORED UP AFTER WRECK OF Nov. 273 
SHOWING TYPE OF CONSTRUCTION 


attribute the failure of the new bridge, 
undoubtedly contributed to and greatly 
increased the extent of the wreck. 


DESCRIPTION OF THE BRIDGE 


To obtain a good idea of the cause of 
the wreck a description of the bridge 
over the Trenton Cutoff tracks is essen- 
tial. This bridge is of the through plate- 
girder type and was built in 1891; the 
material is all wrought iron, of appar- 
ently a good quality as shown by several 
fractures, but showing a decided grain 
or fibrous appearance where breaks 
occur along the grain. The main-line 
tracks and the tracks of the Trenton 
Cutoff are very nearly parallel at this 
point, the angle between them being 
about 15°, so that the bridge has a very 
sharp skew and is about four times as 
long as would be required for a square 
crossing. Between the lower tracks is a 
masonry pier about 6 ft. high, and to the 


by means of four 7%-in. foundation bolts, 
upset to Ivy in. 

The main plate-girders of the bridge 
were 7 ft. deep and had flanges composed 
of two 6x6xy%-in. angles and a cover- 
plate 14x3 in., except for the top plate 
on the westerly girder on the south side, 
which is 14x in. The web-plates are 
83'%4x% in. There are two girders on 
either side of the bridge, the adjoining 
ends resting on the end of the box gir- 
der of the trestle bent directly over the 
end column, the other ends being secured 
to the abutments. The skew of the 
bridge is so great that only about one- 
half of two of the girders comes opposite 
one another, about three-fourths of the 
total length of the girders on either side 
coming in the skew portion of the bridge. 
(See framing plan of bridge, Fig. 5.) 
The girders are connected to the box 
girder by two ¥%-in. bolts in the bottom 
flange of each main girder near the end 





a 




















ANNE LRERIR,, (Phe APNE 





December 26, 1912 








The floor joists are 15-in. heavy 
1-beams spaced 2 ft. 8 in. on centers, and 
carry 7x10-in, and 10x10-in. yellow-pine 
stringers, one under each rail. One end 

f the joists rests on the lower flange 
)f the main girders, secured to them by 
.ngle-iron riveted connections; the other 
end rests on the abutments, or on the box 
rirder, aS the case may be. Where the 
ioists rest on the abutments no anchor 
bolts are provided. Where they rest on 
the box girder the connection is made by 
two %-in. bolts. The joists are not con- 
tinuous over the box girder, but are cut 
in two pieces. 

The ties are 7x10-in. oak, and are new 
and in first-class condition. The rails 
were well laid on iron tie-plates, and the 
guard-rails and guard-timbers are well 
secured and bolted. Except for one 
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guard-timber and one stringer, the tim- 
berwork of the bridge is not seriously 
damaged, although the ties on the west 
half of the bridge are marked to a small 
extent by the derailed wheels that passed 
over them. 


TRACK ALIGNMENT AND CENTRIFUGAL 
EFFECT 


The northerly track approaching the 
bridge from the east (the one used by 
the wrecked train) is on a curve of about 
2° to the left for a short distance, and 
the outer rail is raised 3 in. above the 
inner rail. After the accident, for a dis- 
tance of about 100 ft. east of the bridge 
the track was straight, and continued 
Straight until opposite the middle of the 
most easterly girder, when it again 
curved in the same direction, crossing 
most of the bridge on a curve. While 
at least half of this straight piece of 
track can be accounted for by the lateral 
movement of the track on the bridge dur- 
ing the wreck, the whole of it cannot be 
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so accounted for, and there must have 
been a flat place in the curve before the 
wreck. This alignment of the track 
would result in giving the engine a roll. 

The force due to this roll, combined 
with the centrifugal force due to taking 
the curve again, would produce a heavy 
lateral thrust on the bridge nearly op- 
posite the junction of the two girders on 
the north side of the bridge. (See view 
Fig. 4. The men on the track are about 
15 ft. west of the junction of the two 
girders. Note that the rails are practi- 
cally straight up to the joints this side of 
the men. The sag in the track and its 
displacement are evident.) 

This combined force varies with the 
speed of the train. At high speed the 
length of the tangent is such that the two 
separate forces would probably act prac- 


tically together. The swaying of the 
trains and bridge, as observed by people 
in the vicinity, is undoubtedly to a large 
extent due to this fact. 

The sharp skew of the bridge and the 
consequent deflection of one end of the 
floor joists, which were supported by the 
girders, without a cerresponding deflec- 
tion of the other end where the support is 
the stone abutment, also tends to cause 
a roll or swaying motion irrespective of 
and in addition to the one caused by the 
above-mentioned short.tangent between 
the two curves. 

The track approaching the bridge from 
the east is on a down-grade, and there is 
no speed limit at this point. It is proba- 
ble that speeds of 60 miles or more per 
hour were not infrequent at this point. 
The constant effect of long and heavy 
trains crossing this bridge many times a 
day at high speed must have tended to 
weaken it by the repeated lateral forces 
which it was called upon to withstand, 
and which its defective design provided 
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no means of safely resisting, and which 
computations would have shown to be 
unsafe. The bridge was, in fact, weak- 
ening under these repeated forces, and 
cracks have for some time been de- 
veloping in the wrought iron, until finally 
the combined thrust of the two heavy 
locomotives at high speed (probably at 
least 50 miles an hour) caused the weak- 
est place to yield. 


DAMAGE TO THE BRIDGE 


The most obvious conclusion on exam- 
ining the bridge is that the cap-plate on 
the end column directly under the ends 
of the two north girders (Post 8) broke 
longitudinally and allowed the end of 
the box girder and the two north gir- 
ders resting on the box girder at this 
point to sag (see view Fig. 7). This 





Fic. 4. View WEsT ALONG TRACK 4 ON Bripce 43%4 


AFTER WRECK 


statement is the only one so far given 
as the reason for the wreck in the vari- 
ous reports that have been made. There 
are certain facts shown by bends in the 
iron of the bridge, however, which make 
this theory questionable: 

(1) The westerly of the two north 
girders has a decided bend laterally to 
the north about 21 ft. west of the east 
end of the girder, and at the point where 
the first joist connects this girder to the 
box girder (see Fig. 9). 

(2) Both north girders at the point 
where they connect to the box girder are 
shifted northward, about 234 in. for the 
westerly girder and 3% in. for the east- 
erly girder, from the position they origi- 
nally occupied on top of the box girder. 
The great lateral strain before the two 
%-in. bolts which fastened each of these 
girders to the box girder gave way is 
shown by the indentations in the flange 
angles of the girders made by the nuts 
of these bolts before finally shearing 
off. 
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(3) The top of the box girder is also 
bent northerly between the second and 
third columns at the northeast end of the 
bent (Posts 7 and 6). The cross-section 
of the girder changes from a rectangle to 
a rhomboid, and the iron in the web- 
plates and flange angles is badly bent 
and cracked for several feet. 

(4) An examination of the base of the 
first column (Post 8) shows that the two 
%-in. anchor bolts on the south side of 
this column were pulled out of the ma- 
sonry a maximum of ye in. The marks 
of the nuts on the steel, and the fresh 
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had broken first it is probable that the 
main girder would have remained bolted 
to the box girder, as the broken cap-plate 
would have hardly have provided resist- 
ance enough ‘to tear this more solid con- 
nection loose. A more important con- 
sideration and really the fact that pro- 
vides the key for the unlocking of the 
mystery is the bend in the main girder 
21 ft. westerly from Post 8. 


BEND IN NORTHWEST GIRDER 


This bend was evidently the result of 
a lateral thrust in a northerly direction 
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ends that rest on the masonry, but wi: 
out the use of any anchor bolts or any 
other positive connection. The joists «»- 
posite Posts 6 to 8 all moved bod 
northward, the maximum distance bei 
about 6 in. near the bend in the main 
girder. Considerable work had becn 
done jacking up the girders and brid 
floor at the time of my examination, a: 
it is believed the actual movement 
this point had been somewhat great 
although it could probably not have e.- 
ceeded 9 in. 

The bend in the north girder and th. 
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Fic. 5. PLAN AND CROSS-SECTION OF 


break in the paint, indicate that this 
yielding of the anchor bolts was probably 
coincident with the accident. 

(5) The second column (Post 7) is 
tipped. about the same amount in the op- 
posite direction, i.e., to the south. 

The breaking of the bolts holding the 
two main girders to the box girders, the 
displacement of the main girders north- 
erly, the deformation of the box girder, 
the direction of the movement of the end 
column cap, the bending of the box gir- 
der at this point after the cap-plate 
broke, and the pulling of the anchor 
bolts on the south side of this column, all 
indicate a heavy force applied in a 
northerly direction or toward the outside 
of the curve of the track. All of these 
actions might have resulted from the 
breaking of the cap-plate on the first col- 
umn, although the force which moved the 
girders northward and broke their anchor 
bolts would indicate that the movement 
of the girder was first. If the cap-plate 
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BRIDGE 4314, PENNSYLVANIA R.R. 


applied to the girder, as there is no mark 
of a blow on the girder. In order for 
this bend to have taken place, both ends 
of the girder must have “been secured. 


If the cap-plate of the first column had’ 


broken first and allowed the ends of the 
main girders to sag and move in a north- 
erly direction, due to the centrifugal 
force of the train, then the floor joists 
opposite this bend would have tended to 
hold the main girder in position at 
this point, as they were fastened to the 
box girder; consequently the bend if pro- 
duced at all would have been in the op- 
posite direction. It is this bend that 
makes the theory that the accident was 
due to the broken cap-plate untenable. 
It is evident that a great lateral force 
was applied to this girder through the 
floor joists, as they wefe the only parts 
of the bridge connecting to the girder 
near this point. : 

The joists, which are 15-in. heavy I- 
beams, had a shoe plate riveted to the 
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movement of the joists directed my at- 
tention to the box girder near Posts 6 
and 7, and by crawling under the floor 
of the bridge the cause of these move- 
ments was easily seen. A section of the 
bridge at this point is shown in Fig. 5. 
The joists which rest on the abutment 
have their other ends resting on the box 
girder, and separate short joists run 
from the box girder to the main girder, 
except for the first 21 ft. at the easterly 
end, where the joists between the two 
girders are omitted. The joists were con- 
nected to the top of the box girder by two 
%-in. bolts in each one. This construc- 
tion of the floor caused the greater part 
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of the load of the northerly track near 
the second and third columns to be car- 
ried directly by the box girder. 


Box GIRDER AT Post 7 


Near Post 7 the box girder was badly 
crushed and bent laterally. The top was 
displaced over 9 in. northerly, and the 
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Fic. 6. SKETCH OF DAMAGE TO Box 


top of the column displaced about 5 in. 
in the opposite direction (Fig. 6). The 
cap-plate of Post 7 was broken in ex- 
actly the same manner as the cap-plate 
of Post 8, and the connecting angles of 
the column and bottom angles of the 
main girder were badly bent, the latter 
being broken through at some of the 
bolt holes and the other bolts broken off. 
The deformation of the box girder at this 
point is shown by an approximate sec- 
tion in Fig. 6, and by photograph, Fig. 8. 


CAUSE OF THE FAILURE 


It is my opinion that the failure of the 
bridge started by the buckling of the 
webs of the box girder between Posts 6 
and 7, the top of the girder being de- 
* flected northerly by the centrifugal force 
of the train. It is also my opinion that 
this action had been going on for some 
time, and that the wreck was only the cli- 
max of a gradual failure. This deflection 
would result in a movement of the track 
northerly, and a sagging of the track. 
The sharp bend and sag in the track 
would result in greatly increased cen- 
trifugal and impact stresses. 

In support of this conclusion I would 
state that the most easterly joist that 
connects to the south main girder has an 
old crack in the bend of each of the 
angles connecting it to the girder. The 
anchor bolts connecting the east end of 
this girder to the abutment are bent 
northerly. There was no evidence of any 
appreciable movement of this girder dur- 
ing the wreck. These old cracks and 
bends are at’ the‘only place!iin the entire 
Structure where d@ny reasonably direct 
means ate provided for resisting lateral 
forces, and the amount of work they 
were required to perform is attested by 
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these cracks and bends.* The yielding 
at this point must have also been accom- 
panied by the lateral deflection of the 
top of the box girder, as this was the 
only other means of resisting lateral 
forces, and its design was ill adapted for 
this service. 

Referring to the section in Fig. 5, it is 
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GIRDER OVER Post 7, BRIDGE 43% 


clear that there was very little load car- 
ried by the floor joists to the*south abut- 
ment for trains on the north track near 
this section. The friction of these joists 
on the abutment was consequently a 
negligible quantity. The only means of 
resisting the centrifugal force of a train 
was the lateral stiffness of (1) the main 
girder, 71% ft. long, without lateral 
bracing; and (2) the box girder, which 
had no stiffening diaphragms and was 
spliced over Post 6. 

A few simple calculations at this point 
are instructive. The force necessary to 
deflect the main girder laterally a dis- 
tance of 1 in. by a load applied at the 
point where the bend took place is as 
follows: 

L= Span ==. Fi. x..12 = 862 in.; 

A = Distance load from far end = 
50 x 12 = 600 in.; 

E = Modulus of elasticity = 28,- 
000,000;  — 

I= Moment of inertia of girder 
laterally = 312. 

The maximum deflection is, 


— FA(L—A)(2L—A) FAGLI—A) 
om 9EIL yaw 


= 1 in. 
Therefore, 
_ 9 X 28,000,000 x 312 X 852 
~~ 600 X 252 X 1104 & 7 200 X 1104 


= 854 lb. 





The maximum stress in the flanges of 





*The end stiffener of the south girder 
and the joist with the cracked angles 
have been bent in a previous wreck, and 
the blow sustained by the girder was 
sufficient to break a hole in its web near 
the joist. This blow was in a southerly 
direction, and would not account for 
the anchor bolts being. bent in the oppo- 

site direction.—c. Ww. 
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this girder produced by this force F 
would be 


s FA (L—é 
Maximum moment = — c 4) 


__ 854 X 600 X 252 


852 
= 151,600 in.-/b. 
151,600 x7 


Maximum stress = —— 
J12 


= 3400 lb. per sq.in. 


The angle between the box girder and 
the track was only about 15°, so that any 
lateral force on the track was largely a 
lateral force on the box girder and trestle 
bent, the actual component in this direc- 
tion being 0.966 of the total force. As- 
suming now an engine crossing the 
bridge at a speed of 48 mi. per hr., with 
a maximum axle-load of 61,500 Ib., 
which was the weight of the heavier driv- 
ing-axles of the locomotives used on the 
wrecked train, the centrifugal force due 
to this axle-load on a 2° curve would be, 


Wv? 61,500 X 70.4 X 70.4 
gR ~  —«- 32.2 K 2865 


= 3300 lb. 





This centrifugal force, as has been 
pointed out, was greatly increased by the 
roll of the engine caused by the poor 
alignment of track, and also by the de- 
flection of one side of the track where 
supported by the girder while the other 
side was supported by the abutments. 
An impact of 100% should in any case 
be added to this computed centrifugal 
force on account of the suddenness of 
the application of this force to the box 
girder, and it is probable that the actual 
impact was at times at least 50% greater. 





Fic. 7. LooKING SouTH AT Posts 8 AND 7 


Considering the section of the box gir- 
der shown in Fig. 6, and assuming a 
lateral force applied to it at the top and 
the box girder held by bolts through the 
bottom flange angles, the horizontal 
shearing and resulting bending stresses 
had to be carried entirely by the web- 
plates. The depth of the web-plates 
below the top rivet-holes was 22 in. 
There were no tie-plates on the bottom 
of the box girder, so that the only resist- 
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ance to lateral deformation at this point 
was the 2)4xye-in. lacing bars, which 
provided a small amount of stiffness, but 
could not have added over 10% to the 
strength of the web-plates alone. It is 
probable that the limiting stress for these 
webs bending parallel with the fiber of 
the iron was considerably below the elas- 
tic limit of good iron as usually de- 
termined, and this view is borne out by 
the cracking of the webs, wherever the 
bend was over 30°, instead of the fibers 
stretching. Assuming, however, the ordi- 
nary elastic limit of good iron or about 
30,000 Ib. per sq.in. as the stress these 
webs could sustain, and allowing 10% 
for the lattice bars, the length of girder 
necessary to resist the centrifugal force 
from the 61,500-lb. axle-load would be, 
; es 22 Fey 
Length in feet = Ti x 30,0007 
— 22 X 3300X6X8X8_ __ 4, 

30,000 X 12X3X3xX2xX1L1 c 

No allowance has been made for im- 
pact in this computation, and conse- 
quently the actual length necessary was 
probably at least 7.8 ft., which is slightly 
more than the distance between driving- 
wheels. It is evident from this compu- 
tation that heavy locomotives at speeds 
of 50 miles or more an hour must have 
frequently strained this box girder be- 
yond its elastic limit, and it probably had 
deflected laterally to a slight extent be- 
fore the wrecked train approached the 
bridge. 

As the box girder and main girder 
were connected by the floor joists, any 
lateral deflection would have been equal 
in both. A deformation of 1 in. laterally 
in this box girder would result in bend- 
ing stresses in the web due to the result- 
ing eccentricity of vertical loads; and 
for loads between Posts 6 and 7, this 
bending stress would be about 75% of 
that due to the corresponding centrifugal 
force. The vertical load also caused 
relatively large stresses in the box gir- 
der as a beam, but these are difficult of 
exact determination on account of the 
stringers and box girder being continuous 
over several supports; but as they oc- 
curred coincident with the lateral bend- 
ing stresses they would materially reduce 
the lateral force which the girder could 
sustain. It has been shown that the force 
necessary to deflect the main girder 1 in. 
was only about 25% of the centrifugal 
force on one axle, and that a lateral de- 
flection of 1 in. in the box girder would 
increase the web-bending stress over 
75%; consequently no help to support 
the box girder could be expected from 
the main girders, and when the former 
once started to deflect laterally to an ap- 
preciable extent its destruction was cer- 
tain. 

The foregoing computations establish 
beyond question that the box girder be- 
tween Posts 6 and 7 was strained to or 
beyond the elastic limit by heavy engines 
at speeds of 50 mi. per hr. 
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Having established the probable start- 
ing point of the wreck, a reconstruction 
of the various steps should be possible, 
for if any fact will not agree with the 
theory, the fault is with the theory. The 
engineer of the second engine of the 
freight which preceded the wrecked train 
said he felt something like a low joint 
when crossing the bridge. The deflection 
and settling of the box girder had proba- 
bly started. The engineer of the first 


engine of the wrecked train felt a sud- 
den sagging and then a rearing up of 
his engine, and he was thrown to the 
left, or toward the inside of the curve. 
Part of the wheels of this engine left the 
rails, being derailed to the south or in- 
side of the curve. 


The experience of 


Fic. 8. View West ALONG NorTtTH FACE 
OF Box GIRDER AT Post 7 


the second engine was similar. The de- 
flection of the girder having started by 
the centrifugal force would be continued 
and completed by the vertical load as 
previously pointed out, the girder as it 
crushed acting like a toggle joint to force 
the track and main girder to the north 
and the top of Posts 6 and 7 to the south. 
The northerly movement of the track, to 
an amount that must have been at least 
6 in., would easily account for some of 
the wheels being derailed, as there must 
have been a dip as well as a lateral 
movement, and the derailment in such a 
case would be on the south ’side. There 
is a joint in both the most northerly rail 
and the stringer under it, within about 3 
ft. west of the weakest part of the struc- 
ture (Fig. 5), and a joint in the stringer 
under the other rail of No. 4 track about 
5 ft. east of this section. These joints 
would undoubtedly have a good deal to 
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do with determining the place where ‘. 
bend in the rails would occur, and \ re 
at points which would facilitate ¢ 
lateral movement of the track by the -- 
forming of the box girder. The ma -s 
of derailment on the south side are || 
west of this point. 

The sharp curve in the track and : je 
dip would result in a very great imp::t 
load on the failing box girder as ea h 
wheel took the dip. As the box girder 
crumpled up and deflected northerly, 1); 
westerly main girder was pushed out «{ 
line and bent at the first floor joist c: 
necting it to the box girder, which was 2! 
ft. from Post 8. In the meantime the cv!- 
umns of the trestle bent held firm. Tic 
lateral force on the main girder was 
finally sufficient to break the two 34-in. 
bolts holding it to the box girder, and it 
moved bodily northward 2% in., stop- 
ping when the bottom flange struck a 
rivet head, which made a dent about ha!! 
the size of the head in the edge of the 
flange. 

The two main girders were connected 
together at the top, and through the floor- 
beams and track at the bottom. The 
easterly girder probably broke away from 
its anchor bolts at the same time that the 
westerly one did, moving about 3™% in 
north, and the whole of the track on the 
bridge must have shifted with the girders 
Probably coincident with the breaking 
of the anchor bolts in the girders and the 
shifting of their load toward the edge of 
the box girder, the defective cap-plate on 
the column under this point broke longi- 
tudinally and let the end of the box gir- 
der spread and settle over the top of the 
column. 

As the end of the box girder sagged 


_ under the weight of the main girders, the 


load on the adjoining column greatly in- 
creased and was sufficient to break the 
cap-plate exactly in the same manner as 
the end one. The deformation of the 


box girder was also increased by this - 


settling, and the toggle-joint action was 
sufficient to start the two columns tilt- 
ing, the end one tipping north and the ad- 
joining one tipping south. 

There is.one other fact that sustains 
the foregoing theory of the accident. 
The joist which connects to the west main 
girder close to the east end, and which 
rests at the other end on the abutment, 
has the angles connecting it to the girder 
bent and pulled away from the girder, 
the angles being cracked in the bend. 
This joist is the only one connecting to 
the main girder until the one 21 ft. from 
the east end is reached, where the bend 
occurred. I believe it is impossible to 
account for the bends and cracks in these 
connecting angles if the first failure in 
the bridge was the breaking of the cap- 
plate of the first column. 


THE DeFeEcTIvE DesiGn 


In trying to demonstrate the foregoing 
theory and take the blame away from the 
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plate and put it where it belongs, I 
d- not wish to appear to condone or ex- 
cise such an amateur design as the col- 

a caps. If the columns had been 
rorned at right angles so that the angles 
and gusset plates would have properly 
supported the parts of the cap-plate 
.here the load was carried, this detail 
would not have been subject to condem- 
nation, although it could have deen im- 
proved. But as designed and built, with 
the loads from the two main girders car- 
ried on brackets only 14 in. thick and 
concentrated 2% in. from the side of the 
column, this detail merits just condemna- 
tion. 

The detail of the box girder, without 
stiffening diaphragms over the columns 
or at splices and the entire absence of 
tie-plates at, the ends of laced sections, 
was not in accordance with good practice 
even 22 years ago. 

The most serious defect of all, how- 
ever, and a detail which should have 
merited especially careful consideration 
for a bridge on a curve and so great a 
skew, was the entire absence of lateral 
bracing. This defect could have been 
partially remedied by anchoring the floor 
joists to the abutments, but even this 
easily-provided precaution was omitted. 

All of these defects in the original 
structure could have been remedied with- 
out interfering with traffic and with only 
moderate expenditure; in fact, the en- 
tire elimination of the curve on the 
bridge would not have been difficult. If 
these changes had been made, the bridge 
would have been lighter than would be 
built today for the traffic that passes over 
it, but not light enough to be unsafe. 

Having set forth these faults in design 
it would be unfair to withhold credit for 
the excellent track construction over the 
bridge. The ties are of white oak dapped 
and well fitted over the stringers. The 
rails are 100-lb., supported by plates on 
every tie, and their excellent quality was 
shown by their carrying the train across 
the dip without breaking, although one 
of them sustained a permanent vertical 
set of about 6 in., and received the im- 
pact of the successive wheels as they 
took the dip. The guard-rails and guard- 
timbers were also in excellent con- 
dition. 

The fortunate conditions or occur- 
rences which prevented a worse wreck, 
which would have resulted from an entire 
collapse of the bridge, were the jamming 
of the main girder against a rivet head 
on the box girder after having broken 
loose from its anchor bolts and thus 
being stopped from entirely slipping off 
from the box girder; the holding of the 
anchor bolts of the columns throughout 
the accident, although two of them pulled 
up a short distance on the first two col- 
umns; and, finally, the rapid slowing of 
the train by the air brakes, thus reducing 
the impact and centrifugal force, the 
train being brought to a standstill in a 


c 
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distance of about 1000 ft. The effect of 
brake friction on the bridge would not be 
serious, as the design was much better 
adapted to resist longitudinal forces than 
either vertical or lateral ones. 

As there were several old cracks in the 
iron of the bridge which might have been 
seen by close inspection, it seems as if 
the weakened condition of this structure 
should have been known. A detailed 
computation of the stresses in the vari- 
ous parts of the bridge would have been 
tedious and intricate and the final result 
only an approximation; but a few ju- 
dicious computations which took account 
of horizontal as well as vertical forces 
would have shown an expert in a few 
minutes’ time that the failure of the 
bridge was only a question of time unless 
properly strengthened. 





Fic. 9. ViEW ALONG NorTHWEST GIRDER 
OF BripcE 43% AFTER Wreck, SHoOw- 
ING BEND 

(The joint of the girders, over Post 8, 


is in the immediate foreground. The 
bend at the first bracket is about 20 ft. 
from the joint). 


There are a few time-honored les- 
sons to be learned from this disaster. 
The design of an important structure is 
only begun when the sections necessary 
for shears, bending moments, direct ten- 
sion and compression are determined. 
The provision for secondary or elastic 
stresses, the supplying of adequate brac- 
ing and stiffeners so that the various 
members can perform the duty expected 
of them without distress, are of the 
greatest importance. The practice of 
using two bolts for a connection without 
considering the size and importance of 
the members connected, and the use of 
rule-of-thumb methods for the spacing 
and sizes of stiffeners, tie-plates, lattice 
bars, etc., without relation to the forces 
these parts have to resist, is unscientific 
and sometimes dangerous. Very few 
failures of important structures have 
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ever been recorded where the fault was 
the insufficiency of the main members to 
sustain the loads for which designed, but 
some insignificant detail or secondary 
stress which was not considered was 
usually to blame. 

The exacting and multitudinous re- 
quirements in the design of new struc- 
tures on a system the size of the Penn- 
sylvania R.R. might easily engross the 
attention of the officials who would 
otherwise discover existing weaknesses 
in old structures. The dimness begat by 
time and confidence born of years of ser- 
vice under working conditions take away 
the interest in poring over musty and 
dirty plans of old structures or climbing 
over greasy ironwork, until some acci- 
dent like this one at Glen Loch disturbs 
the regular course of events. While con- 
sideration of the facts presented should 
cause every engineer in authority to en- 
deavor to prevent a recurrence of any 
such disaster by greater carefulness, 
charity and justice both dictate that no 
condemnation should attach to the able 
members of the engineering profession 
who have built and maintained a railroad 
of the high degree of excellence of the 
Pennsylvania R.R., because some bridge 
designer 22 years ago failed to take into 
consideration the weight and speed that 
would be attained by railroad traffic to- 
day. Rather, all who have occasion to 
use and be familiar with this railroad 
must unite in praise for its excellent 
equipment and service and the great 
safety with which it carries its millions 
of passengers. 


Sewage Pumping in Chicago during 
1911 amounted to 19,280,000,000 gal. at 
the five pumping stations. The stations 


and their daily capacity are as follows: 
Gals. 


200,000,000 
180,000,000 
6,000,000 
5,000,000 
10,000,000 


401,000,000 


95th St. 
73d St. 
Pullman 
Kensington ....... 
Hegewisch 


Total ..... 





The Use of Reinforced Concrete in Sea 
Water is discussed by a special commis- 
sion appointed by the Government of the 
Netherlands to investigate the proposed 
reclamation of the Zuiderzee. This com- 
mission has presented a voluminous re- 
port, which is abstracted in “Le Genie 
Civil,” for Nov. 30, 1912. The commis- 
sion has carefully studied the resistance 
of concrete in sea water; it has taken 
full cognizance of all the tests which 
have been made, and has looked into a 
large number of structures which have 
already been built both in Holland and 
abroad. As a result of these, its con- 
elusion is that no _ reinforced-concrete 
work has had sufficient life in sea water 
to permit of a definite decision in its 
favor. At the same time, they state that 
the results so far seem to justify its em- 
ploy where proper care is taken as to its 
design and construction; for example, 
the mortar should be rich and the blocks 
should be allowed to age in air a long 
time before being placed in the ocean. 





aaah aid See PaBe stp") toes 


1230 


Wreck of a 175-Ft. Trestle by 
Braking Stresses. 


On Nov. 25, 1912, a new timber trestle 
at Marshfield, Ore., collapsed while a 
logging train was passing over it. Six 
persons were killed in the wreck. The 
circumstances of the accident were quite 
unusual. An account prepared for us by 
Thos. Engelhart, of Marshfield, is given 
below. A photograph showing the ap- 
pearance of the structure after the col- 
lapse is reproduced herewith. 

The trestle was 104 ft. high above river 
bed. It had only been completed a very 
short time before the accident and the 
wrecked train was the second train tlrat 
passed over it. The train which caused 
the accident consisted of a 60-ton Shay 


‘locomotive and three cars of timber. As 


only one member of the train crew sur- 
vived, the facts concerning the occur- 
rence of the accident cannot be de- 
termined with great certainty. It ap- 


Wreck OF 100-FT. TRESTLE AT MARSH- 
FIELD, ORE., Nov. 25, 1912 


pears, however, that the train applied 
brakes just as it entered the trestle. 
Longitudinal bracing was either absent or 
very scantily provided in the structure, 
and therefore the drag of the braked 
train was too great for the longitudinal 
resistance, and the trestle was pushed 
forward, buckling ahead of the engine 
and tearing away at the rear. 

The trestle was built of cedar. The 
successive stories being drift-bolted to- 
gether. The cedar of this region splits 
easily and the connections therefore were 
probably a weak part in the make-up of 
the structure. 

S==q{_ 

A Leow Price for hydro-electric power 
is reported to have been made in Nor- 
way where a contract for 25,000 kw. for 
use in electrochemical industry is said 


to have been made at a price of $8.80 
per kw. per annum. 
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Imhoff Tanks and Sprinkling 
Filters for Sewage Treat- 
ment at the Fulton Coun- 
ty Almshouse, Georgia. 

By P. H. Norcoss* 


Fulton County Almshouse, near At- 
lanta, Ga., accommodates from 150 to 
250 inmates. The stream which drains 
the grounds surrounding the institution 
is so small that it became necessary for 
the County Commissioners to install a 
treatment plant that would produce a 
well purified and practically stable efflu- 
ent. Upon investigation it was decided to 
construct a-plant consisting of a screen 
chamber, Imhoff tank, sprinkling filters 
and a sludge bed. Fig. 1 shows a plan 
and profile of the plant and the accom- 
panying full-page illustration shows the 
various parts in detail. 

This plant was completed in the sum- 
mer of 1911, and immediately placed in 
operation. With the exception of one 
period, due to break-down of the water- 
supply pumps, when the plant stood idle 
for a couple of weeks, the plant has 


Screen oe 
Sett! 


| 
Leos’ 


Nalve e Box 


Settli ” Dosi 
eas. Einkes resins 


SECTIONAL 


Vol. 68, No. . 


ter is in one unit of an area of 0.11 a re. 
The sewage is discharged upon the f er 
from a dosing tank, using a 5-in. Pac fic 
Flush Tank Co.’s sewage siphon, wit a 
working head of 6 ft. at the nozzies, 
The Taylor square nozzles are used. 

The stone filtering material has - 
average depth of 6 ft. The system . 
underdrains, consisting of 6-in. diame‘c 
half tile, discharges the sewage into 
drainage sump in the center of the fili-r, 
The filter is surrounded by dry rubble 
masonry walls. A revolving copper hx 
and ventilator in the center of the filter 
gives additional ventilation and aération 
to the stone medium. The outlet of the 
filter is trapped so that the air that 
passes into the filter through the venti- 
lator cannot escape except through the 
crushed stone. 

SLupce Bep—A sludge bed is pro- 
vided so that the sewage coming from 
the Imhoff tanks can be thoroughly dried 
out, and used for filling purposes. 

GENERAL AND Cost DAtA—The plant 
was placed in operation late in the sum- 
mer of 1911; it is now treating from 
15,000 to 20,000 gal. daily. It is giving 
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given excellent satisfaction, and has pro- 
duced an effluent of excellent quality. 

SCREEN—The sewage upon arriving at 
the plant first enters an open screen 
chamber 3x3 ft. in plan, containing an 
iron screen composed of '4x2-in. rect- 
angular bars, spaced 2 in. in the clear. 
The screen chamber is directly connected 
with the Imhoff tank. 

IMHOFF TANK—The Imhoff tank is 
9x11 ft. in plan, and has an inside depth 
of 17 ft. The time of the average flow 
of the sewage through the tank varies 
from 114 hr. to 2% hr. The sludge com- 
partment is desizned so that, if neces- 
sary, sludge can be stored in it for six 
months or longer. 

SPRINKLING Fi_ter—The sprinkling fil- 


*Of Solomon-Norcross Co., Civil Engi- 
neers, Candler Building, Atlanta, Ga. 


excellent satisfaction, the stone keeps 
clean, and the results are all that could 
be expected. 

The plant was designed by Solomon- 
Norcross Co., Atlanta, Ga., and was 
built by the Dysard Construction Co., At- 
lanta, Ga., at the following cost: 

Screen ember and Imhoff tank... $82 
posing taNK .cccosewccescccescoese 185 

speinating Ailtep ccccocgcccsegseese 123 

Sludge bed and manhole’ and pipe 
NOB cece eseseseeseeeseeeesessess 


—— 


Total .ccccccevcccscveccsescosssgeset 


The total prices given include all con- 
nections between the component parts of 
the plant, which were made with 8- and 
6-in. sewer pipe. 

The plant’is located about nine miles 
from the center of the city of Atlanta, 
and all material had to be hauled at least 
six miles from the nearest siding. 
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The Accident to the Dam 
at Fort Angeles, Wash. 


The accident to the dam of the Olympic 
Power Co., at Port Angeles, Wash., was 
described in our issue of Dec. 5, but 
since then we have obtained further in- 
formation and an explanatory sketch, 
furnished at our request by Thomas T. 
Aldwell, Vice-President and General 
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solidly with anchor rods to the main 
structure of the dam above and to the 
cafion walls on the sides. The work, 
therefore, proceeded on the main struc- 
ture of the dam, so that the four sluice- 
ways could take the river flow while this 
construction was going on in the caisson 
and above. 

When the main siructure was com- 
pleted, work wes started about May of 
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CROSS-SECTION OF THE PoRT ANGELES DAM, SHOWING THE 


CuT-oFF WALLS WHICH WERE BEING SUNK BELOW THE MAIN 
DAM WHEN THE Loose RIVER GRAVEL BLEW OUT 
(Oct. 30, 1912) 


Manager of the company. It may be ex- 
plained that the dam proper is supported 
at the ends in the walls of a rocky gorge 
some 35 ft. wide, and that work was in 
progress for putting down a cut-off wall 
through the gravel which fills the gorge 
to an unknown depth. The pressure of 
water, however, blew out this loose ma- 
terial, leaving the dam intact, but in the 
form of a bridge. With this explanation 
of the circumstances we give Mr. Ald- 
well’s account of the construction and the 
accident. 

The Elwha River has a normal flow of 
about 1500 sec.-ft., and a maximum flood 
flow of 30,000 sec.-ft. has been known to 
occur. The Olympic Power Co. dam 
was built across a narrow gorge in this 
river about 2% miles from its mouth, 
which is about 2 miles west of Port 
Angeles. The engineers in charge of the 
work on this construction started to build 
the dam early in 1911, this being con- 
structed as shown in Fig. 1. They failed 
to make any tests whatever of the bottom 
of the river. 

The main structure of the dam was 
built on the original river bed of sand 
and gravel at El. 60, as shown, and a 
caisson or square opening about 26 ft. 
long and 9% ft. wide was left in the cen- 
ter of the dam with the view of running 
down cut-off walls of reinforced con- 
crete, as shown in sketch, to cut off the 
seepage that might come through” the 
river bottom in front of the dam. It was 
intende4 to run these cut-off walls down 
to impervious material, uniting them 


this year to open up the caisson and go 
down to the river bed at El. 60, with the 
view to the examination of the bottom to 
see how much seepage (if any) existed. 
In going down into the river bed, curtain 
walls approximately 8 ft. thick (narrow- 
ing down to 6 ft.) on the upstream side 
and 4 ft. thick on the downstream side, 
together with heavy reinforced beams, 
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Air pressure at from 12 to 15 Ib 
sq.in. was employed, but the work 
very c:ow and expensive, owing to al! 
material having to be brought d 
through a narrow lock. After reac! 
this point it was concluded to drive s: 
Carnegie steel sheet-piling, weighing 
Ib. per sa.ft., across the cafion abou 
ft. ahead of the toe of the dam, as sh 
in the sketch. The pile-driver was ere: 
and. a row of piling driven right ac: 
more or less, and reached down to ele 
the cafion; this was in 49-ft. leng: 
tions varying from 20 to 30 ft. ab. 
datum. Owing to the water through 
sluiceways interfering with the work |: 
the pile-driver, and to the fact that thc 
river was rising pretty fast, the gates 
were closed on Oct. 18, and the wat: 
gradually rose until it began to flow ove: 
the spillways at the north wing of the 
dam, at approximately El. 184. 

In the meanwhile three investigations 
were made in the caisson, the air pres- 
sure being kept on, and no appreciab|: 
seepage was noticed from the upstrean 
face at El. 49. Conditions were approxi- 
mately satisfactory until along toward 
evening of Oct. 30, after the workmen 
had left the job. Evidence of bubbles and 
increased pressure were noticed below 
the dam, and within two or three hours 
the entire bottom gave way and the river 
washed through under the dam. _Indica- 
tions at the time were that the water 
started at the side of the cafion, along the 
line between the river gravel and the rock 
side. Whether this occurred at El. 60 or 
EI. 49 between the rock wall and the cut- 
off walls is not known, nor is it yet 
known positively how much of the cut- 
off walls still remained after the blow- 
out. 

At the time of the accident a large 


Fic. 2. View OF DOWNSTREAM FACE OF DAM AFTER UNDERWASH 


were followed down in the caisson and 
work prosecuted until El. 60 was reached 
in July. The engineers in charge then 
wanted to raise the head, but the com- 
pany thought it would be unsafe and de- 
cided to go lower, and went to El. 49. 


quantity of logs and débris in the upper 
lake formed by the dam came down into 
the cafion in front of the dam. A good 
many of them went under at the time 0! 
the blow-out, causing a jam which seri- 
ously interfered with a thorough investi 
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of the conditions of the river bed. 


tio 
i after the accident, however, 
soundings were made at the face and toe 
of the dam and depths of 75 to 95 ft. 
were obtained by sounding. During the 
past 30 days, however, the depths have 
been reduced to 30 ft. and less by filling 


in with new river gravel. 

The main dam is intact, as well as all 
the head works, penstocks, gate mechan- 
ism, the main structure of the power 
house, high-tension equipment and trans- 
formers, ete. The rush of water at the 
time of the blow-out struck the cliffs op- 
posite the dam and turned at right angles 
and knocked out the 8-in. curtain wall at 
the south end of the power house (where 
it was ultimately intended to be extended) 
and filled the power house with loose 
gravel and water. The main switchboard 
was entirely destroyed, but being of re- 
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Failure of a Reinforced-Con- 
crete Theater in Course 
of Construction, Cin- 
cinnati, Ohio 
By CLiFForD M. STEGNER* 


A moving-picture theater in the course 
of construction for Dr. Carl Behymer, at 
3550 Eastern Ave., Cincinnati, Ohio, was 
completely wrecked at about 3:20 p.m. 
on Dee. 10, 1912, without sufficient warn- 
ing to give the workmen a chance for 
flight. Of the ten men employed on the 
structure at the time, four escaped un- 
hurt, five were injured and one was 
killed. 

The proposed building was about 31 
ft. wide, 98 ft. 6 in. long and one story 
high, with the floor on the street level. 
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The floor framing as built with dimen- 
sions of structural members, is shown on 
the revised plan (Fig. 1). The original 
plan provided a column under the east 
wall between Col. 8 and 9, which was 
omitted in the actual construction, be- 
cause of a trunk sewer at this point. 
The 8x30-in. spandrel beams with four 
7g-in. square twisted rods on the 10.5- and 
13.5-ft. clear spans were changed to a 
12x55-in. girder with four 1'4- and two 
1'4-in. square twisted rods on a 25-ft. 


span. The footing under Col. 9 was in- 
creased from 5x5 ft. to 6x6 ft., and that 
under Col. 10 from 4x4 ft. to 5x5 ft. 


With these exceptions, which were ap- 
proved by the local Building Department, 
the actual framing was in accordance 
with the plans submitted for a permit. 
The original drawings were made by a 
Cincinnati architect with the assistance 
of a capable engineer, who designed all* 
structural numbers and wrote the speci- 
fications. After the bids were opened the 
owner entered into an agreement with a 
local contractor, G. W. Custer, to revise 
the architect’s plans and specifications 
and construct the building for a sum con- 
siderably less than the low bid. This 
action, repudiating the work of the archi- 
tect and his engineer, was followed by a 
refusal on the part of the owner to pay 
the fee for the original drawings. The 
owner’s action, however, was not sus- 
tained in court, where it was shown that 


4 | Stirry 
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mote control the high-tension 6600-volt 
switches and transformers, etc., for the 
control of the main units were not in- 
jured, so the damage was nominal on 
this part of the equipment. The main 
water-wheel units were in another room 
and were uninjured. The three 1000-kw. 
generators and the two exciters and the 
Lombard governor have since been 
cleaned out and can all be repaired in a 
short time at a comparatively small ex- 
pense. 

As it will take some time to re- 
move the log jam and make exploration 
tests with drills for the cafion bottom, it 
will be some weeks before it can be de- 
cided as to the best method of procedure 
for the reconstruction. 


Dead Bacteria for Inoculation 
against typh are to be supplied to 
physicians, on @pplication, free of charge 
hereafter by the Massachusetts State 
Board of Health. Three inoculations, 
siving a total injection of 2,500,000,000 
of the dead germs are gerieet by the 
state authorities. 


The lot had a drop of about 25 ft. toward 
the rear, as indicated by the cross-section, 
in Fig. 1 and the view in Fig. 2. The 


floor and first-story brick walls were sup-; 


ported on reinforced-concrete beams and 
girders. 

The roof consisted of wooden trusses 
spanning the distance between the brick 
side walls, whith was about 29 ft. in the 
clear. 

The floor slabs were approximately 
square, 5% in. thick, of which the upper 
half inch was cement finish with '%-in. 
square twisted reinforcing ‘bars placed 
about 9 in. on centers spanning both 
ways. The structure was figured for a 
live load of 80 Ib. to the square foot, 
using unit stresses as follows: 
steel in tension 20,000 Ib. per sq.in.: 

direct com 


stk : 
:2: -cement concrete i 
— Ib. per sq.in. eee 


_~_ —- = 


ons ann 10,000 Th. per sa 
Steel in compression, 1 0,000 Tb. — 


~~ Engineer, Provident Bank Bldg., Cin- 
cinnati, Ohio. 


the contractor (and architect No. 2) had 
traced the original structural design 
which was submitted under his name in 
obtaining the building permit, and the 
owner was therefore ordered to pay the 
first architect’s bill for professional ser- 
vice. 

G. W. Custer (architect No. 2 and 
contractor) a carpenter by trade, sublet 
the reinforced-concrete work, exclusive 
of the forms, to a cement contractor 
named Walter Worthman, who had prac- 
tically no experience in reinforced-con- 
crete construction. The forms were pre- 
pared by Custer in accordance with his 
copied plans, using lumber that. was in- 
tended for subsequent service in the roof 
of the building. The reinforced-concrete 
work was completed without competent 
supervision about Nov. 9, after which the 
brick walls were built on the new con- 
crete before any forms were removed. 
The next procedure was the removal of 
all forms excepting the bottoms of beams 
and girders and the supporting uprights. 
This did not give sufficient lumber to 





Fic. 2. VIEW 
complete the roof, and the remainder of 
the form work was ordered down by the 
general contractor and architect. All 
went well until the supports were pulled 
from the girders framing into Col. 9, 
supporting the 13-in. brick walls (about 
22 ft. high) and the roof. With the re- 
moval of these supports came the col- 
lapse on Dec. 10, just one month after 
the pouring of the concrete. 

The temperature during this month 
dropped considerably below freezing on 
several days, and the general conditions 
were not at all favorable for the hasty 
removal of the supports. This, how- 
ever, was not appreciated by the inex- 
perienced men in charge of the work. 
Another evidence of ignorance plainly 
shown in the wreck was the careless 
placing of tension rods for the beams and 
girders. “The architect’s detail for the 
16x55-in. girder on the north end of the 
building shows the U-bars arranged in 
pairs which would have held the tension 
rods in vertical planes with ample oppor- 
tunity for the surrounding concrete to de- 
velop the adequate grip. The U-bars in 
the wreck show a change from this de- 
tail, as can be seen on Fig. 3. Instead 
of having one wing of each U extending 
between the tension bars, both wings are 
outside of all the tension rods. There 
was no apparent effort to maintain the 
tension rods in proper position or permit 
the concrete to surround the bars. 

In the 16x55-in. girder on the north 
end of the building with four 1-in. and 
four 1%-in. rods carrying its portion of 
the floor and roof with a 22-ft. brick wall, 
all tension rods were jammed closely to- 
gether, with.no intervening space forcon- 
crete as far as visible. The 16-in. width, 


\with eight tension bars in two layers, , 
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would have permitted a spacing of 4 in. 
on centers with 2 in. from the center of 
outside bars to the face of girder. The 
wreck reveals six bars in a horizontal 
space of 9 in. and the two remaining bars 
immediately above. Had the double 
U-bar been used as shown on the detail, 
embracing the middle and outer bars on 
alternate sides with horizontal stubs to 
maintain. the parallelism in two horizon- 
tal planes, the difficulty would have 
been obviated. 

Four l-in. and four 1'<-in. square 
twisted bars, with a working stress of 
20,000 Ib. per sq.in. on a 30-ft. span uni- 
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formly loaded in a homogeneo 
forced-concrete beam require an 
transmission of grip equal to 


azn = 12,000 1b. per link 


To be exact, the grip per lineal { 

vary from zero at the center to 

Ib. at the support, for a uniform), 
beam. It is unreasonable to expe 

bars bunched together, as was done j 
this girder, to develop the adequat 

As soon as these bars were subjecte 
strain, any slight movement would break 
the small bond in the center of the gir. 
der between the points where the ten. 
sion bars begin to rise to the top of the 
girder, thus necessitating a development 
of all the grip in the ends. An analogy 
may be drawn between a beam so con- 
structed and a plate-girder with the 
rivets omitted in half the length of the 
bottom flange. 

All girders visible after the collapse 
showed this same defect. The 10x30-in 
girder across the building framing into 
Col. 7 with four 1%- and two 1',-in, 
rods showed six rods side by side in the 
bottom (plainly visible in Fig. 3) with no 
opportunity for developing grip in over 
half its length. While there is no doubt 
that the immediate cause of the collapse 
may de attributed to the unseasoned con- 
dition of the concrete, there is a question 
as to whether the concrete failed in com- 
pression or in grip. Even if the con- 
crete had been thoroughly hardened, the 
weakness caused by the careless plac- 
ing of the steel would have impaired the 
safety factor to such an extent as to 
make the structure dangerous. 

This collapse is the first reinforced- 
concrete failure in Cincinnati. Engineers 
and architects have taken much pride i1 
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our local record of immunity from such 
accidents. It is reasonably certain, how- 
ever, (nat the structure would have been 
safe!’ completed had the original arehi- 
tect and his engineer been permitted to 
superintend the construction instead of 
trusting to men with no engineering 
knowledge or practical experience. 
While the loss of a life and the injury 
to others is regretted, it is probable that 
the toll would have been larger had the 
structure held until after completion, and 
filled by an audience. 








Failure of Stairway to 
Elevated Railway Station, | 
Brooklyn, N. Y. 


A portion of the stairway leading from 
the Nostrand Ave. station of the Atlantic 
Ave. elevated line of the Long Island Ry. 
out of Brooklyn, N. Y., collapsed at 7 
p.m. on Dec, 19 and killed one man, the 
only person who was on the staircase at 
the time. A train had just left the sta- 
tion, but most of the passengers from it 
had descended by another stairway, so 
it was most fortunate that the one which 
collapsed was not crowded, as it often 
is at this time of night. Few witnesses 
of the accident have so far appeared, 
and those who claim to have seen it do 
not seem to have a very clear idea of the 
occurrence, but an examination of the 
structure the morning after the collapse 
revealed some features of the design 
which are of interest. The drawing ac- 
companying this article was made by our 
draftsman at the site and has not been 
checked up by the drawings of the struc- 
ture now in the possession of the rail- 
way company. 

The Atlantic Ave. improvements to the 
Long Island R.R. were completed in 1905 
(ENGINEERING News, May 22, 1902, p. 
419). They consist of alternate sections 
of subway and elevated structure enter- 
ing Brooklyn at the Flatbush Ave. sta- 
tion. The Nostrand Ave. station is on a 
two-track elevated structure extending 
from Nostrand to New York Aves., with 
stairway entrances at both streets, the 
eastbound and westbound tracks being 
approached by stairways on opposite 
sides of Atlantic Ave. The four stairways 
at the station are of similar design, a 
design which was used at some other sta- 
tions along the same line. The stairway 
that failed leads from the eastbound 
track at the New York Ave. end of the 
station. ; 

The stairway consisted of two flights 
of steps, with an intermediate short plat- 
form supported by.a single central col- 
umn, The stairs proper had wooden 
plank treads, but were of concrete, fein- 
forced with twisted-steel rods, 
between stringers, of eel channéls, 
which carried each flight of the structure 
between the platform and the top plat- 
form and ground, respectively. Tie-rods, 
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% in. in’ diameter, passed through the 
concrete steps and the supporting string- 
ers about every 4 ft. and kept the string- 


‘ers from spreading. 


The stringer channels were turned in- 
ward and the whole bearing of the con- 
crete steps was on the bottom flanges of 
the stringers, about 24 in. wide. A de- 
tail of the connections at the platform 
is given in the accompanying sketch. The 
main stringers of the upper flight, where 
the collapse occurred, were framed at 
the top into the fascia stringer of the 
platform, but at the lower end they 
framed into the cast-iron post at the cor- 
ner of the platform. These posts, in 
fact, form the connecting link between 
the different parts of the stairway, and 
carry on their upstairs face the upper 
flight stringer, on their downstairs face 
the platform stringer, and on the inside 
a channel fascia girder which serves to 
prevent the spreading of the two posts 
of the platform. These cast-iron posts 
are about 5 in. square and are of metal 
which appears to be less than '4 in. thick. 
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and seem to be very old, as though 
cracks, if not full breaks, had been pres- 
ent for some time. On the other hand 
the upper connections show new breaks, 
on one side through the steel angle -con- 
nections, on the other by the pulling out 
of the rivets in the corresponding con- 
nection. 

The entire weight of the upper flight 
was carried on the four connections— 
the two lower ones each carrying four 
tap-screws into a cast-iron post. If, as 
it seems probable, the cast-iron posts 
have been cracked for some time, the 
weight must have been carried by the 
upper connectinns, by the rusty and 
fragile connec..jn at the posts and by 
the considerable support given by the 
railing stiffeners acting as hangers. The 
concrete floor of the intermediate plat- 
form must have been integral with the 
upper flight concrete steps, but there is 
no indication of a reinforcement connec- 
tion between the two. The break in the 
concrete at the upper face of the plat- 
form is so far under the flooring that it 
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DETAILS OF PoRTION OF ELEVATED RAILWAY SfairRwAy WHICH FAILED, 
BROOKLYN, N. Y. 


The portion of the upper flight which fell is shown dotted. Drawing made from 
sketches at the site. 


All the connections to them are made 
with 4-in. tap-screws. 

The railing was of ornamental iron- 
work connected to the cast-iron posts 
and also stiffened by narrow plates ris- 
ing from the stair stringers. 

In the collapse the stringers of the 
upper flight, which were about 18 ft. long 
on the slope, tore out at their four con- 
nections and dropped the entire stairway 
to the sidewalk below. The railing was 
left in place, though there are signs of 
its having been pulled partly out on one 
side of its upper end. At the lower end 
of the stringers, where they were con- 
nected by an angle to the cast-iron post 
(riveted to the stfinger and tap-screwed 
into the post), the cast iron was broken 


‘ otit’ef the posts, leaving Jagged holes in 


‘ s, and the pieces, with their tap- 
screws, remained attached to the angle 
connections on the stringers. The breaks 
in this. cast iron are covered with rust 


cannot be examined readily, but as far as 
can be seen its thickness is only about 3 
in., which would not add very much to 
the supporting ability of the stairway. 

The entire structure, staircases and 
platform, is in an advanced state of rust- 
ing and is decidedly in need of paint. In 
one place on another of the stairways at 
the same station, it was possible to 
remove about half of the projecting part 
of a filler plate, which was corroded to a 
state of structural worthlessness. There 
seems to have been a decided lack of in- 
spection. One of the cast-iron posts in 
another of the stairways shows a marked 
crack through one entire showing face, 
but evidently this had not been consid. 
ered worthy of correction by the railroad, 
although obviously the stability of the 
entire staircase depended upon the con- 
nection to the cast-iron post and the 
strength of that post. 

A number of daily papers ‘have called 
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the collapse “another concrete failure.” 
So far as can be determined now, the 
concrete had nothing to do with the fail- 
ure except to add to the weight that the 
cast-iron column had to carry. In the 
débris which was found after the acci- 
dent, the concrete seemed strong enough 
to serve its purpose, i.e., to span a 6-ft. 
opening between the girders. It should 
be noted, however, that several reinforc- 
ing rods were found showing pronounced 
corrosion, though in no case to the point 
of failure. This corrosion, however, is 
indicative of the general state of the 
structure and not a sign of initial failure 
in the reinforced-concrete steps. If these 
had failed first, it is entirely probable 
that the stringers would have remained 
in place. 

The Public Service Commission is in- 
teresting itself in the design of the stair- 
way, inasmuch as it is a fairly common 
one on the elevated railways of the city. 
Already orders have been given to prop 
up the remaining stairways of the Nos- 
trand Ave. station with 12x12-in. timbers. 
A coroner’s inquest, with thorough engi- 
neéring advice, is promised by the local 
authorities. 


Notes from Engineering 
Schools 


CorNELL UNiversiTY—A relic of the 
first subway built in New York City, some 
40 years ago, has just been presented to 
this University., This is a circular bor- 
ing shield additionally interesting in 
being the first specimen of this type of 
boring device used in America. The old 
shield was recently dug up by the con- 
tractors of the new Broadway subway in 
New York City, and the Public Service 
Commission for the First District of the 
State of New York, authorized its gift to 
F. C. Beach, son of the invéhtor. Mr. 
Beach, in turn, presented it to Cornell. 
This subway was described in ENGINEER- 
ING News, Feb. 15, 1912. 

UNIVERSITY OF Wisconsin—Instruction 
by correspondence is now given in many 
engineering courses at this institution, in- 
cluding 16 courses in electrical engineer- 
ing, eight in mechanical drawing, 24 in 
mechanical engineering and 16 in struc- 
tural engineering. Among the related 
subjects of importance to engineers are 
found mathematics, chemistry, geology 
and mineralogy. These subjects are usu- 
ally given chiefly by lectures and illustra- 
tion, and others are largely laboratory 
work, such as shop sketching and topo- 
graphic surveying. A recent addition is 
a course in microscopic petrography. 
University credit is given for many of 
these courses to properly qualified stu- 
dents. This work is under the Extension 
Division of the University, with head- 
quarters at Madison. 

Purpue University—The school of 
civil engineering announces an engineer- 
ing conference of county surveyors, city 
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engineers, county commissioners and 
other public officials at Lafayette, Ind., 
Jan. 6-18, 1913. At this time the school 
offers a short course of illustrated lec- 
tures, laboratory observation and con- 
ference on drainage and water power, 
concrete construction, cement and con- 
crete, materials of construction, highway 
engineering, railway bridges, public ac- 
counting, contracts and _ specifications, 
sanitation of school houses, sewerage 
and water supply. 

This course will be divided in two 
parts. One will extend from Jan. 6 to 
18, and will be strictly technical, being 
intended for city engineers, county sur- 
veyors and engineering contractors; the 
second division will last one week, from 
Jan. 13 to 18, and will be less technical, 
aiming to familiarize those attending 
with results rather than the methods of 
obtaining results, and intended particu- 
larly for county commissioners, road 
supervisors, public-health officials, etc. 
No fees are charged for the courses. 

TULANE UNIVERSITY—The private col- 
lection of books, papers, and drawings 
of the late Maj. Benjamin M. Harrod 
have been given to the University Library 
for the benefit of the Department of 
Civil Engineering. Major Harrod, as 
president of the American Society of 
Civil Engineers, and as a member of the 
Mississippi River and Isthmian Canal 
Commissions, had a rare opportunity for 
accumulating works not ordinarily availa- 
ble. 


UNIVERSITY OF ILLINOIS—The members 
of the American Society of Mechanical 
Engineers at the University, with the 
heads of the several engineering depart- 
ments, gave a dinner to Dean W. F. M. 
Goss, of the College of Engineering, on 
Dec. 13, at the University Club in Ur- 
bana, as an expression of their apprecia- 
tion of the honor paid him by his elec- 
tion to the presidency of the American 
Society of Mechanical Engineers. Among 
the guests present were the members of 
the Council of Administration of the Uni- 
versity of Illinois and Dean Charles H. 
Benjamin, of Purdue. University. 

On Dec. 18, a special Engineering 
Convocation was held to permit the gen- 
eral faculty and the students in the Col- 
lege of Engineering to express their ap- 
preciation of the honor paid Dean Goss. 
Brief addresses were made by President 
E. J. James and Prof. A. N. Talbot, after 
which Prof. Ira O. Baker presented to 
Dean Goss a beautifully engrossed testi- 
monial signed by representatives of the 
faculty and the various engineering or- 
ganizations at the University of Illinois. 


Fire Damaged 15 Locomotives in the 
New York Central roundhouse at Sum- 
merville, N. Y., on Dec.,18, following an 
explosion in the boiler room. ‘There 
were 12 men working close to the scene 
of the accident, but none were injured. 
The loss is given in press reports as 
about $150,000. 
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A Broken Brakebeam is blam: 
derailment and wreck of a frei: 
on the New York, New Haven . 
ford R.R., near Westport, Conn., 
14, The beam is thought ;¢ 
dropped down and dragged { 
miles before it finally caused th. 
ment. Three freight cars w: 
stroyed and the tracks were ,; 
blocked for an hour, but no o 
injured. 


An Oll-tank Explosion at the | 
apolis, Ind., yards of the Clevela: 
cinnati, Chicago & St. Louis Ry,., . 

18, caused the death of two w. 

and minor injuries to several ot} 

the vicinity. The wrecked tank 

of the three tanks used to stor: 

oil for starting the fires in the } 
tives, All three tanks were bu: 

the ground as a safety measur: 
when one of them sprung a leak i: was 
necessary to drain the oil off ani un. 
cover the tank to make repairs. Tw, 
boiler makers were then sent to fix th, 
leaks and had partly finished their 
when the explosion came. It is sup 
that combustible gas had occupied th, 
tank when the oil was removed anid thar 
this was ignited either by the repaj 
torch flame or by sparks from a pipe, 
which one of the men was smoking. 

A Grade-crossing Accident occurr:), at 
Ashtabula, Ohio, on Dec. 16, wh at 
trolley car, containing thirteen pus 
sengers beside the motorman, was struck 
by a heavy coal train. Bight of the pas- 
sengers were killed and the others on 
the trolley car were injured. 

The collision took place at the point 
where the Ashtabula Rapid Transit Line 
crosses the tracks of the Lake Shore & 
Michigan Southern Ry. 


Ork 


sed 


A Butting Collision between two Chi- 
cago, Rock Island & Pacific passenger 
trains occurred on Dec. 16, near Chicka- 
sha, Okla. and resulted in one death 
and twenty persons injured. A _ peculla: 
thing about the accident, according to 
newspaper accounts, was that the south- 
bound train was in the act of taking a 
siding to give right-of-way to the north- 
bound train, when it was struck. Both 
locomotives were badly damaged and 
the smokers on both trains were tele- 
scoped. 


Immunization Against Typhoid Fever, 
or inoculation designed to attain that 
end, is to be offered by the Department 
of Health of New York City free of 
eharge on and after Jan. 1, 1913. In- 
oculations will be made by the inspec- 


' tors of the Health Department at the 


homes of applicants, or at the Central 
Office of the department upon requests 
approved by the attending physician of 
the person to be treated. Cultures will 
also be supplied free to physicians for 
administration. It appears from a cir- 
cular issued by the department that the 
inoculating material employed will be 
sterilized typhoid cultures, In this cir- 
cular the department states that nearly 
all authorities now agree that inocula- 
tion against typhoid infection “reduces 
by three-quarters the number of cases 
of typhoid fever occurring among prr- 
sons who have been so immunized.” It 
also stated in the circular: 


As at least 10% of the cases of ty- 
phoid fever eountring. in New York City 
are thought to be due to contact, im- 
mediate or indirect, with a preceding 
case in the same locality, and not to 
infected water or milk, it is hoped that 
widespread immunization of the mem!) rs 
of all such families will sensibly redice 
the occurrence of typhoid fever in \:w 
York City. 
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che Westport Accident, on the New 
york, New Haven & Hartford R.R., on 
oct. 8, last, is the subject of a compre- 
nsive report by the Interstate Com- 
ree Commission, issued on Dec. 7. The 
port calls the attention of railway 
inagers to the frequency of accidents 
n large systems as well as small ones; 
on well managed roads as well as poorly 
ianaged ohes; on railways protected 
with the most approved block signal 
systems; all which accidents in the last 
analysis are due to the fallibility of the 
human element. The report states: 


As a result of this Investigation it is 
evident that the recommendations made 
in the report on the accident near 
Bridgeport, Conn., July _11, 1911, apply 
equally in this case. The commission 
is satisfied that the neglect to comply 
with the recommendations in its report 
on the Bridgeport wreck was largely a 
contributing cause of the Westport ac- 
cident. The recommendations of this 
commission are not mandatory 

Railroad officials testified that there 
had been a stiffening up of discipline, 
but this did not seem to reach cases of 
speed in excess of that allowed by the 
rules at bridges where speed is limited 
by the rules; for there was evidence 
that at the bridge at Westport speed 
rules were habitually violated, even after 
the accident near this point. 

Te meet the requirements of a situa- 
tion disclosed by t Bridgeport wreck— 
similar in all respects to the accident 
under consideration—no new devices 
have been installed, or seriously inves- 
tigated, nor have any attempts been 
made by this railroad to even experi- 
ment with devices intended for the pur- 
pose of meeting these emergencies. 

The whole result of such considera- 
tion as officials of this railroad have 
given the subject is a pessimistic hope- 
lessness, indicated by testimony that 
“We are at our wits ends,” etc. The op- 
erating vice-president, when hsked what 
hope he saw of being able to accomplish 
anything to prevent the recurrence of 
these accidents, answered that he knew 
of nothing that would prevent absolutely 
such reeurrence. 

The readway and track conditions in 
the vicinity of the accident are good, 
and the construction of the crossover. 
was substantial. All tie renewals are 
made with creosoted ties, and on these 
ties tle-plates are used, as well as screw 
spikes. At the crossuver practically all 
the pee were new and screw spikes were 
used. 

The investigation further developed 
that there w re no speed restrictions 
governing assenger trains except at 
specified points, which are covered by 
signals and rules, and passenger trains 
are expected to make up time when late. 

Excessive speed as a factor deserves 
serious consideration. The remarkable 
increase in speed an& weight of trains 
within recent years, and the crowding 
of tracks and terminals caused by move- 
ment of the enormously enlarged volume 
of railroad traffic, have greatly increased 
the duties of employees and multiplied 
the chances of error on their part. 

In a recent accident investigation 
made by our chief inspector of safety 
appliances it appeared that the general 
inspector of transportation of one of 
our largest railroad systems said: “Ex- 
cessive speed is the cause of 75 to 80% 
of the catastrophes in the last few 
years.” 

The report also contains a long argu- 


ment in favor of automatic train stops. 


Preliminary FPlans for Water Prrifica- 
tion Works for Ottawa, Ont., prepared 
by Hazen & Whipple, New York City, 
were approved by the Provincial Board 
of Health of Ontario, on Nov. 23, 1912. 
In its general arrangement the plant ‘3 
similar to one discussed (but not recom- 
mended) in a report by the same en- 
gineers, dated Oct. 5, 1910 (see Eng. 
News, Nov. 10, 1910, p. 521), but by di- 
rection of the city authorities the ca- 
pacity has been increased by 40%, from 
25,000,000 to 35,000,000 Imp. gal. (or to 
42,000,000 U. 8. gal.). Water would be 
pumped from the Ottawa River to 
coagulating basins, then passed through 
mechanical filters, disinfected by hypo- 
chlorite of lime when thought necessary, 
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and then flow to a pure water reservoir 
of 6,000,000 Imp. gal. capacity. The in- 
take would be north of Lemieux Island, 
above the Canadian Pacific bridge. To 
guard against anchor ice two separate 
intakes would be provided. To quote 
from Mr. Hazen's report: 


One of these ig through a basin, or 
forebay, of considerable size, through 
which water will enter on the down- 
stream side only, with the idea of ex- 
cluding as far as possible the frazil. 
The other intake is a 60-in. pipe extend- 
ing to deeper water. Soilers are pro- 
osed in the pumping station on the is- 
and to furnish steam to fight ice if it 
occurs. The first mentioned intake, be- 
ing short and entirely accessible, can be 
treated with steam at the screens undér 
most favorable conditions. 

The conditions in the river will be 
studied during the approaching period 
of anchor ice, and it ts the intention to 
make any improvements in the design 
now presented, that may be suggested or 
grow out of this experience. 

It will be possible to maintain the 
supply in case of complete stoppage of 
both intakes by anchor ice for several 
hours from water held in the plant and 
pure-water reservoir, allowing time for 
a channel to be opened and ice deposits 
cleared. This reserve will also serve 
in case of temporary interruption of the 
electric power used for pumping, and 
will serve until steam can be raised in 
the boilers and a steam pump put in 
service, 

The pumps would be of the centrifugal 


type, electrically driven, with a capacity 
of 36,000,000 U. S. gal. a day. Sulphate 
of alumina would be used as a coagu- 
lant, with soda ash or lime (probably 
the latter) to make up for such defi- 
ciencies in alkalinity as occur. It is ex- 
pected that 5 to 8 lb. of hypochlorite of 
lime per 1,000,000 Imp. gal. wil? be sufficient 
to disinfect the filtered water, compared 
with 100 Ib. now used on the untreated 
Ottawa Riveg water. The conduit from 
the filtered water reservoir to the main 
pumping station at Queen St., would 
comprise a tunnel 2250 ft. long, from 
the Island to Oregon St. This tunnel 
would be in Iimestone rock and after 
being lined with concrete would have a 
cross section equal to a circular con- 
duit 7 ft. in diameter. From the end of 
the tunnel a 6-ft. steel pipe, surrounded 
by concrete, would extend for 2400 ft. 
to the pumping station. The eutimated 
cost of the works outlined, and minor 
accessories not mentioned, is $1,100,000. 

It may be added that the drainage 
area of the Ottawa River above the pro- 
posed intake is 34,623 sq.miles; its esti- 
mated mean flow 42,000 cu.ft. per sec.; 
and that the flow seldom falls below 10,- 
000 cu.ft. The population on the drain- 
age area does not exceed three per 
square mile and the total population in 
places of 4000 and over is only 20,839 or 
less than one per mile. 

Plans for the Battleship “Pennsyl- 
vania” have been completed and bids for 
its constrction will -»be opened on Feb. 
18, according to recent press dispatches 
from Washington, D. C. 

The dimensicns of the new dread- 
naught are: Waterline length, 600 ft., 
overall length, 608 ft.; beam, 97 ft. 0% 
in.; draft, 28 ft. 10 in.; displacement, 31,- 
400 tons. The boat is designed for a 
speed of 21 knots an hour and her 
armament is to consist of twelve 14-in. 
guns and four submerged torpedo tubes 
with a torpedo defense battery of 
twenty-two 5-in. guns. Her water line 
armor plate is to be 16 in. thick. 

Oll-burning boilers of the water-tube 
type will furnish steam to the driving 
engines. It is reported that the decision 
as to whether turbines or reciprocating 
engines are to be used for propelling the 
big boat, has been reserved until the 
bids have been examined. 
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Grading Work, to cost over $13,000,000, 
is under consideration by the city of Los 
Angeles, Calif., and a preliminary sur- 
vey and estimate have been prepared by 
W. E. Barrett, engineer for the Midway 
Gas Co., of Los Angeles, and H. M. 
Dougherty, of J. G. White & Co. 

Five different projects are covered in 
the estimate, of which four represent 
different sections of the work, which 
could be regarded as units in case it was 
not desired to do all the work at once. 
The fifth plan suggested includes these 
four separate sections at a material re- 


duction in expense from what would be 
required for the same work if done in 
four units. The items of the estimated 
cost of this fifth plan are given in the 
following table: 

Excavation, 2,859,600 yd. $6,084,057 
Purchase of dump. 1,000,000 
Municipal Work 
Street work ...... : 643,497 
Sewer and mains wae 96,790 
Retaining walls .. ; 75.000 

OE es ear . 
Maintenance of traffic 60,000 
Miscellaneous ........... e 254,400 
Da Vaees eevee ceecesee 3,496,772 
Contingencies, 5 per cent.. 580,476 
Interest during construction 696,571 
Engineering plans and super- 
WERDEN eccusevecsceceve nite 240,238 
WEEE bOUMEW ee Cede dee desece $13,226,801 


It is proposed to do the excavating by 
means of steam shovels and drag-line 
excavators, as being the most practical 
and economical method under the cir- 
cumstances. Because of the difficulty of 
disposing of the excess water and be- 
cause of the severe destructive effects of 
the material to be handled upon the 
many necessary relay pumps and pipe 
lines, the hydraulic method of excavat- 
ing is discountenanced. 

The entire sewer system in the af- 
fected area would have to be relaid and 
no salvage value is placed on the pres- 
ent installation. The water mains would 
also have to be relaid, but a fair sal- 
vage value is anticipated for the cast- 
iron water pipes now in use. The esti- 
mate involves the repaving of all streets 
in the regraded area with a 6-in. con- 
crete base and asphalt wearing surface, 
with concrete sidewalks, curbs and gut- 
ters, making a surface that can stand 
heavy traffic. 

The estimate above given was made 
at the instance of the Bunker Hill Raz- 
ing and Regrading Association to deter- 
mine the probable cost of removing por- 
tions or all of the hills bounded by Hill 
St., Sunset Boulevard, Main St., Figu- 
eroa and Fremont Aves,, as an alterna- 
tive to the driving of street tunnels 
under the same district. The engineers 
estimated that the entire hilly portion 
could be reduced to a grade approximat- 
ing that of the choice business district 
at the cost noted above for project No 
5. A probable return of $5,000,000 was 
also predicted through the enhance- 
ment in value of the dumping ground 
where the excavated material would be 
wasted. 


Electrolytic Extraction of Copper Ore 
as. carried on in Norway, is described in 
the following note (Dec. 14 issue “Min- 
ing and Engineering World”) by Chas. 
A. Holder, Consul General at Christiania, 
Norway: : 


For several months a company at Aam- - 


dal, Norway, has been successfully ex- 
raetne copper from the crude ore an 
electrolytic process invented by Victor 
Hybinethe, a Norwegian engineer, who 
has patented the process in Europe and 
the United States. The Aamdal works 
have proved so successful that plans are 
now under way for increasing the output 
to 3 tons of metallic copper per day. 
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The treatment, which is done at the 
mine and thus results in enormous nog, om 
ping economies, consists in leaching the 
crushed ore with a solution of sulphuric 
acid which dissolves out the copper; a 
stron current of electricity is then 
passed through this solution and the 
pure copper is precipitated. 


Experiments with copper pyrites from 
the Orkla and Sulitjelma mines, in which 
much foreign capital is invested, have 
been equally successful, and as a result 
will probably be treated by the Hybi- 
nethe process in the future. The ores 
were formerly shipped to Germany and 
Sweden, respectively, owing to their re- 
refractory character and to the lack of 
proper Norwegian reduction works, but 
of late the Sulitjelma Co. has not been 
able to mine with any profit by this 
plan owing to the costs of transporta- 
tion. The new process will, therefore, 
menn a great deal to the copper indus- 
try of Norway. 

A Riveted Rall Joint, with thermit- 
welded base, is being used by the United 
Ry. & Electric Co., Baltimore, according 
to the “Electric Railway Journal,” Dec. 
21,1912. The fishplates are 32 in. long 
by 1 in. thick and snugly fit the contour 
of head and base of rail leaving mini- 
mum space beween web and plates. Both 
rails and plates are of the same high- 
carbon steel and are punched with ten 
}}-in. holes on 3-in. centers. The joint 
has been applied to about 1000 7-in., 
103-lb. girder-section rails. These are 
undercut about , in. to provide a %-in. 
space at the base of abutting rails to 
assist in the welding process. The rivets 
are driven by a crew of four men, it re- 
quiring 30 min. per joint; the welding 
gang also has four men and takes 15 
min. The total cost has averaged $6.69 
per joint. 


Personals 


Mr. Cc. C. Tinkler has been appointed 
Western representative of the MacArthur 
Bros. Co., Contractors, with headquarters 
at 1001 Chronicle Bldg., San Francisco, 
Calif. 

Mr. Frank L. Neall, Assistant Chief of 
the Bureau of Highways, Philadelphia, 
Penn., has resigned. Mr. Neall has had 
charge of the street-cleaning depart- 
ment. 

Mr. S. Baldwin, of Des Moines, Iowa, 
has been appointed Division Engineer of 
the Trinity & Brazos Valley Ry., at 
Teague, Tex., succeeding F. A. Pollak, 
resigned. 


Mr. M. E. Johns, Superintendent of the 
New York, Susquehanna & Western R.R., 
at Jersey City, N. J., has resigned. He is 
succeeded by Mr. A. B. Shafer, Train- 
master at Stroudsburg, Penn. 


Mr. W. S. Bake, Assoc. M. Am. Soc. 
Cc. E., Division Engineer of the Pere 
Marquette R.R., at Traverse City, Mich., 
has been appointed Trainmaster of the 
Petoskey division at Traverse City. 


Mr. T. A. Sweeney, Assistant Superin- 
tendent of the Chicago Great Western 
R.R., at Chicago, Ill, has been pro- 
moted to be Superintendent, succeeding 
Mr. J. A. Gordon, resigned, as noted else- 
where. 


Mr. James C. Travilla, formerly Street 
Commissioner of St. Louis, Mo., has been 
appointed Engineer in charge of the im- 
provement of the highways of Tarrant 
County, Tex., to be carried out at a cost 
of $1,000,000. 


Mr. W. H. Molchior, Trainmaster of 
the Chicago, Milwaukee & Puget Sound 
Ry., at Missoula, Mont., has been pro- 
moted to be Superintendent of the Rocky 
Mountain division with headquarters at 
Three Forks, Mont. 
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Mr. J. A. Gordon, Superinteng@gnt of 
the Chicago Great Western Ry., at Chi- 


‘cago, Ill., has been appointed General 


Superintendent of the Pere Marquette 
R.R. Mr. Gordon was formerly General 
Superintendent of the Cincinnati, Hamil- 
ton & Dayton Ry. 


Mr. M. B. Snow, Assistant General 
Superintendent of the Michigan Central 
R.R., has resigned, effective in January, 
to become Secretary and General Man- 
ager of the Princess Manufacturing Co., 
Detroit, Mich. Mr. Snow has been with 
the Michigan Central R.R. since 1898, 
when he entered the railway service as 
a car checker. 


Mr. M. H. Hovey has withdrawn from 
the signaling department of the joint 
engineering staff serving the Wisconsin 
railroad and tax commissions, to serve 
as consulting engineer for a group of 
interurban electric railways in the State 
of Indiana in connection with an ex- 
tensive block signaling installation. Mr. 
J. N. Bidwell has been promoted to the 
position made vacant by Mr. Hovey’s 
resignation from the Wisconsin staff. 


Mr. 0. T. Waring, Superintendent of 
the Atlantic Coast Line Ry., at Florence, 
8S. C., has been appointed Engineer of 
Roadway, with headquarters at Savan- 
nah, Ga., succeeding Mr. T. S. Tutwiler, 
who has been assigned to special work. 
Mr. Waring was graduated at the Uni- 
versity of Pennsylvania in civil engi- 
neering in 1902. Shortly afterward he 
began his engineering work with the 
Baltimore & Ohio R.R. At the end of a 
year he was promoted to Assistant Di- 
vision Engineer, and a short time later 
went to the Atlantic Coas® Line as As- 
sistant Engineer. In 1907 he was Assist- 
ant Superintendent of the Charleston & 
Western Carolina R.R., but returned to 
the Atlantic Coast line within a year as 
Roadmaster. 


Mr. Frank H. Alfred, M. Am. Soc. C, E., 
former General Superintendent of the 
Cincinnati, Hamilton & Dayton Ry., and 
recently Assistant General Manager of 
the Pere Marquette R.R., has been pro- 
moted to be General Manager, succeed- 
ing Mr. William Cotter, resigned. Mr. 
Alfred was for three years (1902-1905) 
Chief Engineer of the Pere Marquette. 
He received an engineering education 
at the University of Michigan and Ohio 
State University and entered the railway 
service as a rodman on the construction 
of the Columbus, Lima & Milwaukee R.R. 
in 1887. After a short time as Resident 
Engineer of the same railway he became 
Assistant Engineer of the Norfolk & 
Western R.R. in charge of the field work 
in the construction of the Columbus, 
Ohio, terminal. Later he was Assistant 
to the Chief Engineer of the Hocking 
Valley R.R. and Engineer of Mainte- 
nance-of-Way of the Wheeling & Lake 
Erie R.R. In 1905 he was Manager of 
the Canadian White Co., Montreal, Que. 


Obituary 


Henry England Grimm, Assoc. M. Am. 
Soc. C. E., was killed by being run over 
by a motor truck in the streets of Chi- 
cago, Ill, Dec. 12. Mr. Grimm was 35 
years old. 


Frederick J. Horswill, M. Am. Inst. 
M. E., a mining engineer of Oakland, 
Calif., was killed ‘in a motor-car acci- 
dent near San Miguel, on Dec. 17. While 
riding with his three-year old daughter 
his motor car plunged over a precipice. 
Mr. Horswill was instantly killed, but 
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the child, who was clasped in his ars, 
was unhurt by the fall. 


William J. Vaughn, Professor of mat 
matics and astronomy, Vanderbilt U 
versity, died at his home in Nashvyi! 
Tenn., Dec. 16, aged 78 years. He w.. 
graduated from the University of <A)..- 
bama in 1857 and was Professor 
mathematics there from 1860 to 185 
He founded the school of engineering |. 
his alma mater in 1881. Since 1886 }, 
had been a member of the faculty 
Vanderbilt University. 


William Haddon Marriott, an archite:: 
and engineer of Baltimore, Md. died 
Dec, 18. The early part of Mr. Marriott 
engineering experience was obtained iy 
railway construction in the West. Aft: 
going to Baltimore he took up archi 
tectural as well as engineering work ani 
was associated with the late Charles H. 
Latrobe, M. Am. Soc. C. E., in the de- 
sign of the Calvert and St. Paul Sst. 
bridges in i@altimore. He also designed 
several prominent churches and resi- 
dences in the city. 


.Engineering Societies 


COMING MEETINGS 


AMERICAN SOCIETY OF AGRICUL- 
TURAL ENGINEERS. 
Dec. 26-28. Annual meeting at Chicago, 
Ill. Secy., C. O. Reed, Urbana, I11. 


AMERICAN ASSOCIATION FOR THE 
ADVANCEMENT OF SCIENCE. 
Dec. 30-Jan. 6. Annual perating at 
Cleveland, Ohio. Secy., L. O. How- 
ard, Smithsonian Institution, Wash- 
ington, D 


MINING AND ‘METALLURGICAL SOCI- 
ETY OF AMERICA. 
Jan. 14. Annual meeting at New York 
City. Secy., W. R. Ingalls, 505 Pearl 
St.. New York. 


‘AMERICAN WOOD PRESERVERS’ AS- 
SOCIATION. 
Jan. 21-23. Annual convention at Chi- 
SOKO, Ill, Secy., F. J. Angier, B. & O. 
RR., Baltimore, Md. 


AMERICAN SOCIETY OF HEATING 
AND VENTILATING ENGINEERS. 

Jan. 21-23. Annual meeting at New 
York City. Secy., W. W. acon, 29 

W. 39th St., New York. 


CARapray SOCIETY OF CIVIL ENGI- 


Jan. 28-30. Annual meeting at Mon- 
treal, Que. Secy., C. H. McLeod, 413 
Dorchester St. West, Montreal. 

Washington Society of Engineers—At 

the annual meeting in Washingotn, D. C., 
on Dec. 17, the Society elected the fol- 
lowing officers for the coming year: 
President, Frank Sutton; Vice-president, 
William Bowie; Directors, W. A. McFar- 
land, F. W. Albert, John Hanna, F. C. 
‘ Boggs, A. L. Baldwin and J. H. Holmes; 
Treasurer, C. F. Jeansen, and Secretary, 
J. C. Hoyt. 


Canadian Society of Civil Engineers— 
The annual meeting of the Society is to 
be held, in Montreal, on Jan. 28-30, and 
it is expected that the Society’s new 
building at 176 Mansfield St., will be 
available for this meeting. Secretary, 
Cc. H. McLeod, 413 Dorchester St., West, 
Montreal, Que. 


Brooklyn Engineers’ Club—The annua! 
meeting and banquet. were held at the 
club house in Brooklyn, Dec. 19. The 
chief event of the evening was the award 
of the Alfred T. White prize ($50) for 
the best paper of the year. This was 

» #warded to John B. Stein for a paper, 

vtiavhich;was published in our issue of last 
Week, on the topdégraphical bureau of 
Brooklyn. The officers elected for 1913 
were James W. Nelson, President and 
Joseph Strachan, Secretary. 
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Announcement 


HROUGH the courtesy of an advertiser who 


relinquished this front cover, we are permitted 
to use the space ourselves for this announcement. 


Beginning with the next issue the editorial index, at 
the left of this page, will appear as a ‘Table of Con- 
tents” and occupy the whole of page 1. It will give 
not only the contents of the issue but a synopsis of 


each article that will indicate its character clearly to 


busy readers, 


Individual items will be set in a size and form conven- 
ient for clipping and pasting on library cards for future 
reference. 


We enter the house not by the back or side door, but 
by the front. The cover of a publication is the front 
door which, when opened, should reveal all that is 
inside, or indicate where it may be found. 


There was some thought of using the front cover itself, 
but this seems impracticable. Nothing is more un- 
attractive from an artistic standpoint than a table of 
contents, so we have set aside a prominent page 
which will be equally convenient for this purpose. 


We shall. run attractive advertisements on the front 
cover. 
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The part played by Lackawanna Steel. 
Sheet Piling in laying the big Gas Mains. 
under the Harlem River 


In laying the 48-inch main, mentioned in our adver- 
tisement of last week, steel caissons were sunk on each 
side of the river, and stand-pipes inside of these con- 
nected with the main under the river. The cofferdams 
in which the main was laid had to be built sectional and 
successively, because the great amount of shipping 
and the current at this point prevented closing off more 


-_y Elev. 95=) 


Timber bracing 


than half the river at one time. As built, the coffer- 
dams were |4 feet wide, the first section extending out 
130 feet from the Manhattan end, the next 143 feet 
farther to the center of the river and the third was 
continuous from there across the north half of the river. 
A typical section is shown. 


The method of procedure as described by Mr. C. C. Bees Ages yang 
Simpson in his paper read before the American Gas poised a tee Removed after 
Institute, was to drive cre cofferdam, pump and back fill ts placed 
dredge out the solid material to desired grade, build 
concrete pipe rests at regular intervals, lower two 

caulked pipe sections at a time onto the concrete sup- ae ne : - 
ports, caulk the remaining alternate joints under E 5 Gravel Dilek ‘al : 
water, place concrete protection blocks over the pipe ae ghee ase fa 

line, back-fill the trench with gravel, and then pull 

the Lackawanna Sheet Piling for re-use in the next 

cofferdam. 


The 45-foot piling bars were driven by a steam hammer and on 
an average to four feet below the pumping grade, penetrating with- 
out difficulty, sand and boulders which afterward proved troublesome 
to remove. -The-strong tide necessitated strong cross bracing to 
keep the sheet piling in shape. 


ar oe The building of the caisson for the stand pipe on the Manhattan end developed 
i meso hetaaes oo queen an unexpected difficulty. As the cutting edge neared final position, a slight crack 
anette anna nn and settlement of the street surface near an adjacent elevated railway column be- 
came apparent. Further settlement was effectually prevented by driving a tight 
ring of Lackawanna Steel Sheet Piling around the caisson and to about 6 feet below 

its final position as indicated in the smaller diagram. 


—Lackawanna Steel Sheet Piling The general scheme of crossing was the same for the two 36-inch mains as far 


as the piling requirements are concerned, but both of the latter mains were laid in 
the same trench. 


ce Q fo + ow The successful outcome of this work evidences the superiority of Lackawanna 
9-8 Stec! caisson-—{—> } z Steel Sheet Piling in submarine excavation projects and the data above offers an 
example of the record we keep of Lackawanna Piling jobs so that our engineers can 

be of greatest assistance to prospective customers. Tell us when you are figuring 


on using steel sheeting and we will cite what Lackawanna Piling has done under 
similar conditions. 


Delkhesdline” Ask for our Bulletins. 


aan NA STEEL (OMPANY 


General Sales Office and Works: Lackawanna, N. Y. 


NEW YORK BUFFALO PITTSBURGH CINCINNATI DETROIT ATLAN 
BOSTON PHILADELPHIA CLEVELAND CHICAGO ST. LOUIS SAN FRANCISCO 
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If You Don't Care 


what the results may be, any specification for 
process or material will do. 

Have you considered the preservative treat- 
ment of the timber going into coal trestles, 
platforms, roof trusses or flooring? 

You will double the life of the structure 
when you double the life of the wood. Tim- 
ber properly protected against decay will last 
indefinitely. 

Timber fully exposed in the air merits dif- 
ferent treatment than ties, poles or piling. 

One set of specifications will not do. 


Pumping the timber full of some substance will 
serve no more useful purpose than filling one’s system 
with any old medicine. 


Effect follows cause. 


181:Franklin St. 
512 Prairie St. 
121 Front St. 








sideration. 
Item 1. 
meyer Bars weigh the same as plain bars. 


reinforcement in place. 
conditions, and is entirely a labor cost. 


tractors in ALL CLASSES OF WORK. 


in principal cities. 


Monadnock Block, Chicago 





Carbolineum Wood Preserving Co. 


Why You Should Use Havemeyer Bars 


To Concrete Engineers and Contractors 


Before deciding upon the type of bar to be used, the question of COST usually receives some con- 
The cost of reinforcement for a structure will depend on the following items: 

Actual total cost of the metal required, delivered on the job. 
least per lineal foot for a given area will require the least possible amount of metal. 
meyer Bars you are reducing your total metal cost to a minimum, without sacrificing area, as Have- 
(*‘Every Pound Pulls’’). 

Item 2. The cost of bending, fabricating and handling is about one-third the total cost of the 
This cost will vary, more, or less, in different classes of work under different 
vemeyer Bars can be bent, fabricated, and handled with 
maximum economy. This statement is based on the actual experience of a great many con- 


While an incidental problem in your varying speci- 
fications—with us the preservation of structural timber 
is a matter of more than twenty-five years of contin- 
uous experience. 

You can get the benefit of our study 
ments—of our experience. 


of our experi- 


To every client, to every user goes a full measure 
of the Service that has made Surface Treatments with 
Avenarius Carbolineum (brush, spray or open tank) 
recognized as the standard in wood preserving circles. 

The product of the factories, Avenarius Carboli- 
neum, is chemically the best wood preserving oil 
known. 

The product offered you is preserved wood—Ave- 
narius Carbolineum is the agent—the Service is the 
medium, combined they insure wood successfully pre- 
served against decay. 

Your problems get the attention of trained men if 
you address 


New York, N. Y. dep 
Milwaukee, Wis. i LP C 
Portland, Ore. 








The bar which weighs the 
By using Have- 


All Havemeyer Bars are rolled from New Billet Steel, both in Chicago and Pittsburgh districts. Stocks 


CONCRETE STEEL COMPANY 


32 Broadway, New York 


“Every Pound Pulls” 


70 Kilby Street, Boston 
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THE FOUNDATION COMPANY 


Chicago New York _ New Orleans 
THE FOUNDATION COMPANY, LIMITED — MONTREAL, CANADA 


St. Albert Shaft, 
Edmonton, Alberta, Canada 


Scotia Dam, 
Schenectady, 
New York 


THE 
Pitt River 
Vancouver, FOUNDATION 


British 


“Canada” COMPANY 
N.Y. 


Oaklawn Bridge, Ohio River Dams 
Bayeu Teche, . No. 12 and No. 19, 
Louisiana : 


Wh . 
West Virginia 


At All Points Of The Compass 


We are doing a variety of difficult construction work. We are prepared 
at all times to undertake difficult work of all kinds on short notice. 


OUR SCOPE: Bridge Piers, Docks, Dams, Sea-Walls, Mining Shafts, 
Wharves, Tunnels, Water Power Construction, Heavy Building Foundations. 


We Invite Inquiries in reference to Cost 
and Design of Difficult Foundation Work 
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Kahn Products for Any Building—Anywhere 
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Continental Motor Mfg. Co., Detroit. Built KAHN SYSTEM Reinforced Concrete Throughout. 


KAHN 
TRUSSED 





Flat Ceiling Construction, Continental Motor Mfg. Co., Detroit. for Beams, Girders, Floors and Arches 


[Rigid connection of shear members is the one essential requirement 
for Strength, Safety, Accuracy, Fireproofness and Economy. 
‘ 





RIB BARS 


[ Positive grip in concrete—Furnished straight or bent—Sizes from 
3 to 1} inches.—Low in price—Rush shipments from Stock or Mill. 


COLUMN HOOPING 


Coiled to exact diameter—Accurately spaced with special spacing 
bars—Collapsed into flat coils for shipment to save space and reduce 
freight charges—Diameters 9 to 30 inches—Pitch 1} to 12 inehes. 


Bed Lge 





Built-Up Column Hooping—Ready to place in forms. 
| Does away with forms and rigidly reinforces Concrete Roofs and 
Floors—Eliminates steel studding and wiring in Walls, Partitions, Ceil- 
ings and Furring. Low cost—light weight—saves spaee—monolithic. 

KAHN BUILDING PRODUCTS include Floredomes, Floretyles, 
Rib Metal, Rib Lath, Rib Studs, Steel Inserts, United Sash, Water- 
proofings, Technical Paints, Specialties, Etc. 


No matter what building work you are interested in, write 
NOW for catalogues and valuable suggestions. 


Trussed Concrete fA 
Steel Co. Sy 


HY-RIB Concrete Siding—No forms required. 912 Trussed Concrete Bidg., DETROIT, MICH. 





< a aieaenaeelil 
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FIREPROOF, DAYLIGHT, FACTORY—HY-RIB Concrete Roofs and Sidings—Sliding UNITED SASH in sidewalls, 
Center Pivoted Continuous Sash in Monitors. 
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Write to the nearest manufacturer for particulars and prices on: 


American Ingot Iron Corrugated Culverts 
(Segmental and Full Circle), Plates, Sheets, 
Roofing and Formed Products 


Arkansas, Little Rock 

Dixie Culvert & Metal Co. 
California, Los Angeles 
California, West Berkeley 

California Corrugated Culvert 

Co. 

Colorado, Colorado Springs 

Colo. Ingot Iron Pipe & Flume 

Co. 

Delaware, Clayton 

Delaware Metal Culvert Co. 
Florida, Jacksonville 

Dixie Culvert & Metal Co. 
Georgia, Atlanta 

Dixie Culvert & Metal Co. 
Illinois, Bloomington 

Illinois Corrugated Metal Co. 
Indiana, Crawfordsville 

W. Q. O'Neall Co. 
Indiana, Princeton 

Princeton Sheet Metal Co. 
Iowa, Fort Dodge 

Fort Dodge Culvert Co. 
Iowa, Independence 

Independence Culvert Co. 
Kansas, Topeka 

The.Road Supply & Metal Co, 
Kentucky, Beuchel 

Kentucky Culvert Co. 
Maryland, Havre de Grace 

Spencer, J. N 
Massachusetts, Palmer 

New England Metal Culvert Co. 
Michigan, Bark River 

Rark River Bridge & Culvert Co. 
Michigan, Lansing 

Michigan Bridge & Pipe Co 
Minnesota, Minneapolis 
Minnesota, Lyle 

Lyle Corrugated Culvert Co. 
Missouri, Moberly 

Corrugated Culvert Co. 
Montana, Missoula 

Montana Culvert Co. 


Nebraska, Lincoln 
Nebraska, Wahoo 
Nebraska Culvert & Mfg. Co 
Nevada, Reno 
Nevada Metal Mfg. Co. 
New Hampshire, Nashua 
North East Metal Culvert Co. 
New Jersey, Flemington 
Pennsylvania Metal Culvert Co 
New York, Auburn 
Pennsylvania Metal CulvertCo, 
North Carolina, Greensboro 
Dixie Culvert & Metal Co. 
North Dakota, Wahpeton 
Northwestern Sheet and Iron 
Works. 
Ohio, Elyria 
Ohio Corrugated Culvert Co. 
Ohio, Middletown 
American Rolling Mill Co. 
Ohio Corrugated Culvert Co. 
Oklahoma, Shawnee 
Cojpheme Corrugated Culvert 
oO. 


Oregon, Portland 

Coast Culvert & Flume Co. 
Pennsylvania, Warren 

Pennsylvania Metal CulvertCo, 
South Dakota, Sioux Falls 

Sioux Falls Culvert Co. 
Tennessee, Nashville 

Tennessee Metal Culvert Co. 
Texas, Dallas 

Atlas Metal Works. 
Texas, El Paso 

Western Metal Mfg. Co. 
Texas, Houston 

Lone Star Culvert Co. 
Utah, Woods Cross 

Utah Metal Culvert Co. 
Virginia, Roanoke 

Virginia Metal Culvert Co. 
Washington, Spokane 

Spokane Cor.Culvert & Tank Co. 
Wisconsin, Eau Claire 

Bark River Bridge & Culvert Co. 


“AWENIEAR? 


é 


One 


wy of Many 


American Ingot Iron 
Corrugated Culverts 


sold to the United States Government, and 
installed under government inspection in 
Yosemite National Park in 1909, all of 
which are doing good work and are in per- 
fect condition. 


American Ingot Iron Culverts are con- 
venient and amply strong. They clear 
themselves of obstructions and require no 
maintenance. They are lasting, because 
their material is purer and therefore more 
resistant to corrosion than any other iron 
or steel. 
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The Days Of Meters That Almost 
Meet Conditions Are Over 


NOW you can get meters that are exactly suited to the service for which you 
buy them. In cold climates there is a Trident Meter prepared for frost; where 
the nature of the water is apt to make repairs and replacements necessary, the 
Trident Split Case Meter; where the volume of water fluctuates between a 
tiny trickle and a rushing stream the Trident Compound Meter, etc. 


mx WATER 
RIDENT wars 


““A Meter For 


Every Service” 


Getting the right type of meter means a 
great deal to the water works official— 





To the satisfaction of his customers— 

To the efficiency of his plant. 

A little study of the Trident Catalog will 
show you that there is a meter exactly suited 
to your conditions whatever those conditions 
may be. 

And remember no matter what the type, the 
simplicity, ease of taking apart and assem- 
bling, the durability and high quality of ma- 


terials used in a Trident Meter are always 
* the same. 


Write for your copy of the Catalog today. 


Neptune Meter Co. 
90 West St., New York 


Cincinnati Chicago Boston Atlanta Los Angeles 
San Francisco Portland Seattle 
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BETHLEHEM STEEL! 


COMPANY 
GAS ENGINES 48° PUMPING ENGINES 


Bethlehem Steel Vertical Triple Expansion and Horizontal Cross 
Compound Pumping Engines represent the highest development of 
operative economy and efficiency. 

Recent installations at Chicago, Pittsburgh, Philadelphia, Baltimore, 
Detroit, Atlantic City, Bethlehem and Erie, Pa., are maintaining the 
highest efficiency records—the installation at Atlantic City exceeding its 
guarantee by 40,000,000 ft. Ibs. d 


Bethlehem Steel Gas Engines are built in sizes from 800 to 5000 
B.H.P. for operation on all kinds of gas. Over 90,000 B.H.P. in use and 
under construction. ; 


POWER DEPARTMENT 
BETHLEHEM STEEL COMPANY 
SOUTH BETHLEHEM, PA. 


~ 


ee 
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You pay for 
these lives if 


* 


a bleck break 





























GurPOseE you’ Te ‘taking up a heavy load. Sup- 

pose something gives way and the load injures 
or kills some passing “people. Who's liable for 
that—who pays?’ YOU. °:A derrick is no stronger 
than its blocks—so you must have dependable ones. 


W. W. Patterson Blocks. 


are made with that one big idea in minty ~W. W. Patterson 
Blocks specialize on dependability. % 

In an actual test a W. W. Patterson held wher its side load 
without breaking. And then, after more weight, v was piled on 
it simply stretched apart—did not break. 

It's how a W. W. Patterson Block is made that sive you this 
dependability. All hooks are of staybolt iron, flattened. 
The blocks themselves are entirely made by hand. Alt bush- 
ings are of Metaline or phosphor bronze—all materials ‘aust 
pass a rigid analysis. That's why these blocks are so ‘e 
pendable. 


We send them to you on 60 days trial. 
The plan will be fully explained if you'll 
write for Block Book No. 2, sent for the ask- 
ing without obligation. Write to us TO- 
DAY. 


W. W. Patterson © 


Pittsburgh, P 
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Quoth Sullivan 


“Yes, sir, in the old days they laid the oN 


stone cold, then they poured the as- * - 
phalt over it;muchofthebitumen was ao wh 
wasted. The penetration was seldom Ke A yl 
more than an inch deep. Generally it 

was less than that. Then, Mr.Six-Cyl- 

inder comes along, going 30 miles per 


hour, and rips up the whole pavement. / 
gs 


We dow t doit that way any more; now weuse a 4 


SMITH HOT MIXER ¥ 


It heats the stone to any temperature, 350 degrees, 
if the specifications say so. Then you run in the as- 
phalt; and the whole mass is uniformly coated with- 
out wasting an ounce of bitumen. There’s no question 
about the penetration. No automobile can rip this sur- 
facing from the street. It’s concrete, asphaltic concrete, 
one of the most lasting road surfaces known to science.” 


You can get Hot Mixer Catalogue No. 21 from 


Ghe T. L. Smith Co. 


1302 Majestic Bldg. 
Milwaukee, Wis. 


Old Colony Bidg. 
Chicago, Ill. 


Harwell Place 
Atlanta, Ga. 


W. J. Cullen 
New York City 


. J. Shannon & Co. 
Philadelphia, Pa. 


Tower Machinery Co. 
Cleveland, ©. 
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Large “Experience Account”? 


Ransome Concrete Machinery Co., Dunellen, N. 


W. E. — MACH’Y CO., eee Sales Soee. Atlanta, Ga., New Orleans, Houston, Dallas, Memphis, Richmond 


BOSTON, 6 ei n St. 

CINCINNATI, Sesebente Bidg. 
Mine & 

EL PASO. Mine & Smelter Supply Co. 


LOS ANGELES, N. 
1206 Union Trust 


FOREIGN AGENTS—Buenos Aires: Venge y Cia, Corrientes 441 


We sincerely hope not, but if it does then we trust that in 1913 we may help you to reduce your 
experience account by cooperation with you. We appreciate the importance of the experience ac- 
count, the account which does not appear on the ledgers, the account that errors are charged to, and 
the account that may shift the yearly balance from the profit to the loss side of the books. We have 
been through the school of experience in the concrete field. We have been contractors, engineers and 
manufacturers in connection with the modern building material. We know how easy it is to make 
mistakes. Our experience has cost us dearly, but if you get in touch with Ransome Service you re- 
ceive the benefits of this experience gratis. 





Ransome Service means the handling of a concrete problem from beginning to end. It does not 
consist of merely selling the machinery for a specified job. It means a study of all the conditions; 
the design of the most economical concrete plant under the conditions; the equipping of this plant 
with every possible piece of machinery necessary, from “sand pile to forms.” It goes further than this. 
After the plant is running it is visited by Ransome engineers who see to it that each machine is being 
operated at full earning capacity if possible. If anything does not go right it is remedied. Our whole 
aim is to see that the users of Ransome Machinery as far as possible have a plant in which the progress 
of the materials and concrete is like one steady stream. 


Send for Our Seasonable Booklet “Concreting In Freezing Weather.” 


HOUGH CO., * Monadnock Block, Chicago, Iil., since Des Moines, Detroit, Indianapolis 
F. H. HOPKINS & CO., Generai Agents for Canada; iontreal, Winnipeg, Vancouver 


KANSAS CITY, 710 Victor Bidz. 


MEXICO CITY, Mexico Mine & Smelter Lumberman’s Bldg. 


ter Supply Co. Supplv Co. SALT LAKE C 
NEW YORK, 103 Park A aoe pre ae B. Li 
PHILADELPHIA Cetsanennrechth Bldg. SF N. B. Livermore & 


B. Livermore & Co., 
Bldg. 


PITTSBURGH, Keystone Bldg. ST ‘Tous, Chemical Bldg. 


Copenhagen: Isidor Heimann & Co. 




























PORTLAND, OREGON, N. B. Livermore & Co., 
Mine f Smelter Supply Co. 
N. & Co 





Milan: E. Parodi Delfino. 
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Cribben & Sexton's Stove Foundry, Chicago. Boiler Pit, Waterproofed with Ceresit 


Ceresit Waterproofing 


A Reliable Waterproofing for Cement and Concrete 


Concrete and cement mortar can be permanently and effectively waterproofed with a 


treatment of Ceresit Waterproofing—for water will not penetrate where Ceresit is. 


Many 


years of practical tests on important engineering projects have proven the water repellant 
properties of Ceresit, so that we can guarantee absolute satisfaction where it is used 


under our direction. 


Whether the concrete wall be six inches or six feet thick, 
it is waterproofed throughout the entire mass, and no water 
will ever get into it. Scratches or chips on the surface do 
not affect the water repelling quality of the Ceresitized mass. 

The leading engineers in Europe and America recognize 


STANDARD CAST IRON PIPE AND FOUNDRY COMPANY 


Bristol, Pa., June 21, 1910. 
Mr. A. T. Schreiber, Contracting Agent, Ceresit Waterproofing, 
Bailey Building, Philadelphia, Pa. 
Dear Sir: The Ceresit Waterproofing purchased from you was used with 
most excellent results. I had a concrete floor, ramming machine and turn- 
table foundations to build which were below the level of the Delaware 
River, especially the ramming machine and turntable foundations, to make 
these foundations watertight was the essential feature.. After having 
incerporated Ceresit in the concrete, allow me to state that it has made 
the concrete absolutely water-tight and I surely will reeommend it 
in my future work, where water is a factor to overcome. 
Nelson C. Jones. 
Engineer of Construction. 


W. Adams 


in Ceresit the most effective water resistant at the lowest 
possible cost. 

No water pressure that Ceresit is required to withstand 
will affect its permanent water repelling properties. Ceresit 
—_ with excellent results; concrete made absolutely water- 
tight 


Ceresit protects concrete against disintegration from 
frosts. Ceresit has been used with success on many im- 
portant concrete engineering projects. Tunnels, dams, reser- 
voirs, foundations, swimming pools, tanks, water towers, 
boiler pits, building walls, viaducts, aqueducts. 


Write for Free Book “A’’ and try Ceresit waterproofing 

on your next job. Ceresit is used in all civilized 

countries. Ceresit is catalogued in Sweet's Index. 
Agents wanted in unoccupied territory. 


CHICAGO oan 


CERESIT WATERPROOFING CO., “ 


BRANCHES-—-1133 Broadway, N. Y. 1218 Chestnut St., Philadelphia, Pa. 


Ceresit factories are located in 
Unna Westphalia, Germany London Paris 


Street * 
To write for free Book “A 

on How to Effectively and 
Permanently Waterproof 
Concrete and Cement Mortar. 


Ceresit Waterproofing Co. 
64 W. Adams Street Chicago, iMlinels 


Chicago Vienna St. Petersburg 14 
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Built By The Talbot Construction Company of New York 


Building Exclusively 
———— ‘ | , = Spragon CEMENT 


PORTLAND 


RAGON PORTLAND is being 
used exclusively on this large, 14-arch 
concrete railroad bridge now being built 
over the Delaware River, near where 
Washington made his famous crossing, 
from Yardley, Pa., to Wilburtha, N. J., 
for the Philadelphia and Reading Rail- 
road. 
The total length of the bridge is about 
1450 feet. 
For Buildings, Railway Terminals, Bridges, Dams, Aqueducts, 


Track Elevation, and concrete work in general, contractors 
and engineers find DRAGON PORTLAND unexcelled. 


“Waterproof Dragon’’—write for information. 


The Lawrence Cement Co. 
1 Broadway, New York 


Lawrence Portland Cement Co. 
Harrison Bldg. Philadelphia 
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BOOKS BY MILO S. KETCHUM 


The most widely used treatises in engineering offices because they are kept up to date; give 
designs of actual structures, valuable cost data and full specifications as well as a sound treat- 


ment of stresses. 


Now Ready 
Engineering of 
Shops and Factories 


By HARRY GRATTAN TYRRELL, 


399 pp., 6x9, fully illus. $4.00 (17s) 
net, postpaid. 


Every detail of factory planning, 
construction and equipment is fully 
covered. . 


A useful book for those who plan, 
build and maintain shops and factories. 


Reinforced concrete receives special 
attention. Surface finish is admirably 
treated. 


There are highly valuable chapters 
on Costs, Air-Washing, Lighting, Wa- 
ter, Drainage, etc. 


A valuable, practical work. 


Just Issued 
Seventh Edition—12th Thousand 


Smoley’s Tables 


Over 500 


pages 
43x7. 
Leather. 
$3.50 (15s) 


Send for the 
special cir- 
cular (free) 
giving the 
diagram for 
solving right 
triangles. 
This is only one of the features of the 
new edition. 


The others and the full contents of 
this book will be found here too. 

You will understand why Smol- 
ey’s Tables are the standard of good 
drafting rooms. 


Send for a circular To-day. 


Third Edition—Total Issue \0,000—Published September, 1912. 


STEEL MILL BUILDINGS 


Cloth, 6}x9, 562 pp., 264 illus. $4.00 (17s) net, postpaid. 


82 pages have been added in the new 
edition. The chapters on “Stresses in 
Framed Structures,” “Stresses in Bridge 
Trusses” and “Specifications for Steel 
Frame Buildings,” have been revised and 
re-written. The chief addition is in Ap- 
pendix III, which contains 78 pages, with 
30 tables and 24 cuts on “Structural 
Drawings, Estimates and Designs.” — 


This book covers the calculation of stresses in and the principles of the design 
of steel frame structures. While steel mill buildings receive the main attention, 
the discussion and data apply to ail forms of steel construction. 

Ia the chapters on design, the materials used and the mtehods of construc- 
tion are discussed, together with estimates of weight and cost. 

The book contains details of floors, roofs, windows, ventilators, trusses, 
columns, and also rules and details for structural drafting, estimates and design. 


Specifications are given for steel frame buildings, making the book a complete 
treatise on steel construction. 


Issued in May, 1912. 


Design of Mine Structures 


Cloth, 64x9, 460 pp., 265 i/lus., 7 folding plates. $4.00 (17s) net, postpaid. 

This book covers the design of head frames, coal tipples, coal washers, coal 
breakers, concentrators, mine buildings, bins, retaining walls, trestles, and other 
mine structures made of steel, timber and reinforced concrete. The operations 


of hoisting and other preliminary processes are described in detail, but the design 
of the hoists and other machinery is not covered. 


Second Edition—Total Issue 3,000—Oct., 1911. 


Walls, Bins and Grain Elevators 


Cloth, 6$x9, 556 pp., 304 illus. $4.00 (17s) net, postpaid. 


A systematic analysis of the stresses due to granular materials, together with 
a discussion of the principles of the design and details of the structures to con- 
tain the granular materials. The design of retaining walls is taken up first, after 
which the design of bins and grain elevators is discussed in detail. 

Many actual-structures are described in detail and full data, are given on costs 


Total Issue 3,000. 


e 6 ® 
Design of Highway Bridges 
Cloth, 64x9, 544 pp., 300 lus. $4.00 (17s) net, postpid. 
Covers the calculation of stresses in bridge trusses due to uniform loads and 


concentrated engine loads, following which is a systematic discussion of the de- 
tails and design of highway bridges. 


Treats the design of steel, masonry, reinforced concrete and timber bridges, 
and the design of the abutments as well as the superstructure. 


Send for Complete Descriptioe Circular. 


Retarn Privilege Guarantee. 
ee 


— | McGraw-Hill Book Co. 


Chicago—A. C. McClurg & Co. 
Denver —Kendrick-Bellamy Co. 
Philadelphia—Philadelphia Book Co 


Francisco—Mining & Scientific London, 6 Bouverie St., E.C. | Unter den Linden 31, Berlin 
Seattle—lowman & Hanford Co. 


=e on, _ptoom ain on order for 
239 West 39th Street, New York mer. Hels five days of receipt of 
the : return any or ao 
purchase for any reason w 

and hi oney will be refunded 
Publishers of Books for the Engineering News. promptly ond without question. 
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A Raymond spirally reinforced shell of sheet steel, in 
place, ready to be filled with concrete. The shells for 
Raymond Concrete Piles remain in the ground. They 
absolutely prevent distortion, or changes in cross section, 
of the piles. How well they perform this function even 
under the most adverse conditions is shown in the ac- 
companying illustration. 





Raymond Concrete Piles disclosed by excavation at the 
plant of the Youngstown Sheet & Tube Company, 
Youngstown, Ohio, where we are driving approximately 
300,000 ft. of concrete piling. The piles are being 
driven through a slag fill into the underlying natural 
strata. Note the perfect condition of the piles laid bare 


by the excavation. 















are made by driving a tapering sheet steel shell to refusal by means of a collapsible steel mandrel, withdrawing the mandrel 
and thereupon filling the shell with concrete. The shell remains in the ground. Prior to filling, it is carefully inspected. Under 
ordinary conditions, we employ shells made of plain sheet steel. Where back-pressure is unusually severe, however, we use 
spirally reinforced shells that are made by grooving plain sheet steel shells over a spiral of heavy wire that fits snugly into the 
corrugations on the shells. The reinforcement increases the compressive strength of the pile, and the resistance of the shell 
to back-pressure. The shell that remains in the ground is responsible for the fact that throughout our experience of eleven 
years, during which we have driven over three and a half million feet of concrete piling, no Raymond Concrete Pile foundation 
has ever failed to support satisfactorily the weight of its super-imposed load. The necessity for allowing the shell to remain in 
the ground is indicated by the fact that failures in made-in-place concrete piling have occurred only in those types in which the 
shell is withdrawn. As Raymond Concrete Piles are the one type of made-in-place concrete piling in which a shell that remains 
in the ground is used for every pile, they are only made-in-place concrete piles that can be depended upon to support their super- 
imposed loads satisfactorily. 


BALTIMORE RAYMOND CONCRETE PILE COMPANY SAN FRANCISCO 
PITTSBURGH Sacteseiisieill ihibiestese KANSAS CITY 
ST. LOUIS PORTLAND, ORE. 


New YORK AND CHICAGO 












or every pile~ 
every purpose 
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A Mile of Barrett Specification Roofs 


The wonderful Bush Terminal in Brooklyn, N. Y., 
illustrated below, includes 181 buildings, comprising 
tremendous warehouses, enormous pier sheds for dock- 
ing ocean steamers, huge factory buildings, a large 
modern power house and an enormous freight struc- 
ture. 

These buildings stretch for a mile along New York 
harbor. Their total roof area is 3,100,000 square 
feet—more than seventy acres. 


This entire area was covered with Barrett Speci- 
fication type of roofs, for the following reasons: 
. Low first cost. 
. No maintenance expense, such as paint- 
ing, ete. 
They are not injured by steam, gases and 
acid fumes. 
4. They are fire retardent and take the base 
rate of insurance. 


5. The net unit cost, that is, the cost per foot 


per year of service, is lower than that of 
any other type. 

Although some of the buildings are fifteen years old, 
the roofing contractor states that the expense for 
maintenance of this entire roof area has been Jess than 
$10.00. He estimates that if metal or ready roofings 


had been used, it would have been impossible to keep 
the buildings free from leaks and that the painting 
bill alone up to date would probably have amounted 
to at least $50,000.00. 


We wrote to the Bush Terminal Company, asking 
what they thought about Barrett Specification Roofs. 
The Vice-President replied: 


“We use this kind of roofing because 
our experience has shown it to be the 
best and cheapest. Our analysis of 
first cost of application and cost of 
maintenance entitles us to speak with 
some measure of authority.” 

We shall be plicased to mail architects, engineers or 
owners of buildings copy of the Barrett Specifications 
with diagrams from which blue prints can be made. 
Address our nearest office. 


Barrett Manufacturing Company 


New York, Chicago, Philadelphia, 
Boston, St. Louis, Cleveland 
tsburgh, Cincinnati 


Pit ,. Kansas 
City, Mippeepolls Seattle, Corey, 
Ala." THE PATERSON MFG: 
CO., LTD.:__ Montreal, Toronto, 
Winnipeg, Vancouver, St. John, 
' N.B.; Halifax, N. 8. 


Vol. 68, No. ; 


Special Note 


We advise incorporat- 
ing into plans the full 
wording of The Barrett 
Specification, in order 
to avoid any misunder- 
standing. 


If any abbreviated 
form is desired how- 
ever the following is 
suggested. 


ROOFING—Shall be 
a Barrett Specification 
Roof laid as directed 
in printed Specifica- 
tion, revised August 
15, 1911, using the 
materials specified and 
subject to the in- 
spection requirements. 
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| You Can Meet Any Irrigation Pumping Condition With 
| The “American” Centrifugal Pumps 


‘ IT EVELOPING Centrifugal Pump design 

: x D to a science and building regularly over 

SE ee eS 50 styles of centrifugals enables us to 

PRs, produce a centrifugal of greatest economy for 
7") nearly any pumping condition. 







This extensive experience in the design of 
pumps of the inuhlensl type has taught us 
to meet nearly any general or irrigation deep 
pumping condition in the 


“American” 
Turbine Centrifugal 


This pump is made in sizes to operate in drill-holes 
12 to 90 inches in diameter, produces best results on 
heads to 150 feet and delivers {rom 700 to 3,000 gallons 
of water per minute. 


It is operated with vertical type motor, as illus- 
trated, with vertical pulley directly attached to shaft, 
orwith tight and loose horizontal pulley connected 
with the shaft by bevel gears. 


Many of the most successful small irrigation pump- 
ing plants in America are now «& = with this 
type of “American” Turbine Centrifugal. 


If you require pumps for any purpose, let us show 
why our 43 years’ experience in designing and 
ilding pumps of acer every type enables us to 
produce a Rome that will meet your conditions most 
economically. 
Write for catalog No. 117, the most com- 
plete centrifugal pump catalog published, 


The American Well Works 


: x GENERAL OFFICE AND WORKS: AURORA, ILL., U. S. A. 
Fai taiee Sewer a ESRs" Gators Ones Kane Chicago Office: First Natiosal Bank Building 












THE 
PULSOMETER 


The Rough and Ready 
Pump for General 
Contracting Use 






The “Pulsometer” is so rugged and com- 
pact that it can be installed anywhere 
and started without bother or delay. 
No engine, belt, oil, packing or special 
foundation required; a steam pipe from 
the boiler is all that is necessary. 
Handles gritty water and never shirks. 
It’s just the ideal sort of pump for rough 
and ready pumping service. 


Write for Catalog. 


Pulsometer Steam Pump Company 
18 Battery Place, New York City 
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“Deane of Holyoke”—A Pump of Quality For Every Service 
POWER PUMPS If You Expect To Purchase A Power Pump write The 1 


Steam Pump Co. for Bulletin D 56-19, which wil! 
ou that Deane has the most complete line of patte; 
he world. Deane Designs incorporate: the results 
poary experience. Engineering, workmanship and 
erial are the best that can be purchased, 



































haa 


New C F City 
Kansas City Philadelphia San Francis 
Los Angeles Pittsburgh Seattle 


LAWRENCE Skit driven 
MACHINC “es 
COMPANY 7 , 
Lawrence, Mass. 
Makers of High Grade 


PUMPING MACHINERY 


For Industrial Plants, Contractors, Irrigation, 
Dredging, Sewage Disposal, etc. 


Write for estimates New York Office, 2 Wall Sireet 


OVER 50,000 H. P. 
IN OPERATION 


TURBINE PUMPS 


WILL N-E-V-E-R ARE A-L-W-A-¥-S 
OVERLOAD MOTOR EFFICIENT and RELIABLE 


KINGSFORD F. & M. WORKS, OSWEGO, N.Y. 


Contractor’s Mud Pump 


Will raise and force water containing gravel, sand, mud or 
sewerage. Has double the capacity of the ordinary hand 
diaphragm pump, using 3 in. suction at one-tenth the cost. 
Complete outfits, including engines and 
pumps mounted, suction and discharge 
hose with brass fit- 
tings. Ready for 
7] operation. Dupli- 
cate parts carried 
in stock, 
Manufactured by 


A. A. PARKER 
Waterford, N.Y. 


Conditions 
And For 
Operation 
By Any Power | 


Write for Catalogue ‘“‘H”’ 
of Power Pumps 


The Deming Company 
Salem, Ohio 
Chicago 
Co., Pittsburgh 
New York 








THE JOHN H. McGOWAN CO., Builders 


PUMPING MACHINERY 
IN ALL TYPES FOR ALL PURPOSES 


There is not available a better designed nor a better 
built line of Trade Pumps than offered by us in either 
the Piston or types, for light moderate or 


heavy duty. 


Make Your Water-Power 
A Success 


If you are contemplating the develop- 
ment or improvement of a water_power it 
is to your interest to write us. Our com- 
petent hydraulic engineers shall be glad to 
give you any information that you may 
about the installation of water-turbines. 


Samson Turbines use the water eco- 
nomically; the speed is quick and steady 
they develop great power. 


Writ - us today for latest literature. 


James Leffel & Co. 
302 Lagonda St., Springfield, Ohio 


TN 












Catalogues 302 and 312 now in preparation will be sent in order of request. 
CINCINNATI, OHIO 
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THE BABCOCK & WILCOX COMPANY 


85 LIBERTY STREET. NEW YORK 
BABCOCK & WILCOX—STIRLING—RUST 


WATER TUBE STEAM BOILERS 


STEAM SUPERHEATERS - - MECHANICAL STOKERS 


























Works: BAYONNE, N. J BARBERTON, OHIO 
BRANCH OFFICES: 
ATLANTA, GA., Candler Bldg. CLEVELAND, New England Bldg. PHILADELPHIA, North American Bl SAN FRANCISCO, 99 Pirst Stree 
BOSTON, 35 Federal S: Street. DENVER, 435 Seventeeth Street. PITTSBURG, Farmers’ Deposit Bank ldg. any LE, WASH., Mutual L: ‘fe ‘plas. 
CHIC AGO, oe Bldg. Los ANGE LES, American Bank — PORTLAND, ORE., Wells Fargo Bidg. HAVANA, CUBA, 11644 alle de la Habana 
CINCINNATI, O., Traction Bidg. NEW ORLEANS, Shubert Arcade SALT LAKE CITY, 313 Atlas Block. 





The Weakest Spot Must Stand The Greatest Strains 


That is the case with 9 out of every 10 H. T. boilers, 10 feet or longer. 
That is why every such boiler—if it is to last—must be equipped with 


= The Gage Boiler Girth Seam Protector 


The weak spot we refer to is the seam which invariably comes di- 
rectly over the fire or near the bridge wall where the heat is greatest. 
Fire cracks and crystallization are certain unless you protect that seam. 
Follow the arrow in the cut. See how simple the Gage Boiler 
Girth Seam Protector is. It lasts indefinitely; it gives the needed 
strength to stand the severest heat. It removes the cause of fire 
cracks here. It’s a wise investment. 


Why not learn more of it? Just write for our free descriptive bulletin. 


The Gage Company Dayton, Ohio 


Chicago Office, 310 Monadnock Block 




















TrHat's Way Tre Penna. R.R., U.S. Gov't. Ano Orners Use 
SORGE~CO CHRANE SOFTENING SYSTEMS 


No Bic Tawxs. No Cnemist To Surervise. [nexrensive. Paar 
Ie We Onuv Knew Your Name We Mioent Seno You 


aL Boonxret FC- Wownr You Here Us Our ? 
HARRISON SAFETY BOILER WORKS ™ 3166 N.177TnST. PH 


BOILER WORKS 


Every Kind Of Steel Plate Work 
Standpipes, Stacks, Tanks, etc. 


50 Church St., New York City 

















Downie Double Stroke wa: PUMPS 


Steam or Electric Driven or Geared from Shaft, are 
Offered for service in elevating large quantities of 
water from deep Artesian Wells. Single Stroke 
Pumps for lighter deep wel worl . 


Catalog No. §. 


KEYSTONE DRILLER & PUMP CO., Beaver Fatts, Po. 


CARTHAGE, MISSOURI 


Edson Diaphragm Pumps 
Operated by Man or Gasoline Power 


will handle Sand, Mud, Gravel, Sanitary Degoai", and # anything ties id 
for Descriptive 


enough to flow, without. clogging or injury 


Edson Manufacturing Company i 
Established 1859. 278 Atlantic Avenue, Boston, Mass. ; 










HYDRAULIC TURBINES 


Turbines designed for heads from § feet to 6oo feet. Stee! 
Piping, Head Gates and Trash Rack also furnished. 


S. Morgan Smith Co., - - York, Pa. 
Branch Offices $75 fEuerat St Boston, lias. 







Aldrich Power Pumps 
The Aldrich Pump Department 
Allentown Pennsylvania 








Selling—ENGINEERING NEWS—Section 


TAPERING 


Reinforced 
Concrete Chimneys 


Monolithic Construction 
Booklet on request 


General, Concrete 


Construction Co. 
1309 Manhattan Building, Chicago 
New York Office; 30 Church 8t. 


CGRINNELE 


operating WHEN and WHERE the fire STARTS is worth 
more than a whole fire department 


A FEW MINUTES LATER 


Manufactured and the Complete System Installed by 


GENERAL FIRE EXTINGUISHER CO. 
Providence, R. I., and Principal Cities 
Steam and Hot Water Heating and Power Piping Systems 40-37 


PROFTT vs. WASTE 


In The Use Of Heat 


ACH 20° F. in the ps of the flue gases represents 


1 per cent. waste of 

the tem a of the flue gases F. o 
250° F. or .. Saving 10 to 15% of "the fuel bill. 
the lower pnantiaee of its contents, the economizer is more 
active in recovering heat than additional boiler surface would be. 
eee Economizer also increases the steaming capacity and provides 
21eat stor 


Send for a set of Green’s Temperature Pendants, with which 
the temperature of the chimney flue gases can easily be determined. 


The Green Fuel 
Economizer Co. 
Matteawan, N. Y. 


Wize: GOVERNORS 


for wheels of wey, make, size, and servi They are reliable at any 
of load—day or night. loher low Closing 
Relief Valves insure your pipe line. 
GOVERNOR DEPARTMENT, Troy, 
LUDLOW VALVE MANUFACTURING CO., New York 


es  ecanen. will reduce 


Vol. 68, No. 


E REINFORCED 
R CONCRETE 


HIMNEY, 


CONIFORM AND 
CYLINDRICAL TYPES 


HUNDREDS IN USE. 


Legge bra oa CHIMNEY 


Height Inside diameter, 12 
Built for phi Copper Co., Miami, Ariz. 


The Weber Chimney Co. 


1453 McCormick Bldg., CHICAGO, ILL. 


New York Office, 95-97 Liberty Street 
GAS FURNACES "ssccsine © 


AND Hardening, 


Heating Machines ‘Netung.” 


Melting, 
FOR —~ Forging, 


MECHANICAL Rc 
HEATING PROCESSES 


Machines, 
Coloring and Tem- 
—— pering Machines. 


American Gas Furnace Co. “!s0 Puc! Gos Plants, 
Gas Engineers and Manufacturers Blowers, and 
24 JOHN STREET - - - NEW YORK 


complete outfits for 
Machine Shops and 
Send for Illustrated Catalogue. 


Factories. 


Perforated Radial Brick 
CHIMNEYS 


BERGEN & LINDEMAN, 170 Broadway, New York 


Branch Offices? Philadelphia, Boston 
avere> PI PE 


ROOT ‘ee sou 


ABENDROTH & ROOT MANUFACTURING CO. 


50 Church St., NEW YORK 
CHICAGO, Commercial Nat'l Bank Bldg. 


Foster Superheaters 


Increase capacity of boilers, give more power with less 
fuel, and prevent all loss and trouble due to wet steam. 


Power Specialty Co., 111 Broadway, N. Y. 


W. L. FLEISHER & CO., Inc. 


succeeding in New York 


FRANCIS BROS. & JELLETT, Inc. 


31 Madison Avenue, New York City 


Engineers and Contractors for the design and installation of Power, Heating and Sprinkler Equipments. 
International Sprinkler Agents 
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Burn? or J-Mi Non-Burn 
















Brake Blocks and linings made 
of wood or other fibres quickly 
char and burn from the intense 
heat created by friction, losing 
their braking qualities and in- 
creasing the fire hazard. 


J-M sunn BRAKE LINING 


FOR MACHINERY BRAKES 


is made of pure, long-fibred Asbestos with strong brass wires interwoven in every strand. Asbestos can not 
char, burn or be injured by oil, water, etc. 

J-M Non-Burn gives unequalled service on brakes where there is heavy strain caused by sudden stops 
such as with hoisting engines, excavators, etc. _ 

Made in lengths, widths and thicknesses to fit any size brake. 










Write nearest Branch for Samples and Prices on your requirements. 


H. W. JOHNS-MANVILLE CO. 


Manufacturérs of Asbestos Asbestos Roofings, Packings, 
and Magnesia Products f: ST Electrical Supplies, etc. 





















Buffalo Cleveland Indianapolis Louisville New Orleans Philadelphia Seattle 
ay ore Chisweo Dallas Kansas City Milwaukee ~ New York Pittsburgh St. Louis 
Boston Cincinnati Detroit Los Angeles Minneapolis Omaha San Francisco Syracuse 

For Canada:—THE CANADIAN H. W. JOHNS-MANVILLE Co., LIMITED 1772 
Toronto Montreal Winnipeg Vancouver 





How does Typhoid 


With The Heine Superheater 


The superheat cannot rise unduly, or Suctuate severely 
‘and cause rupture of cast parts or other mechanical 
troubles. 


The superheater is located in an independent setting, 
communicating with the furnace by a small flue through 
which a small percentage of the combustion gases pass. 
The volume of these gases is controlled by a damper in 
the outlet of the setting regulated either by hand or by 
a temperature regulator. 


By changing the position of the damper the superheat 
may be raised or lowered, as desired, and then maintained 
constantly at that mean temperature regardless of fluctua- 
tions in the load, rate of driving of the boiler or rate of 
combustion. 


ater Pipes 


Sanitavians, waterworks engineers, sewer builders, 
health boards and municipal officers will take 
qveat interest in our latest booklet on epidemics 
New eala on how they occur and how to prevent 
them. Itis free. | 
INTERNATIONAL CLAY PRODUCTS BUREAU. 


SIS WALL ST. KANSAS CITY MO. 


’ For further information on the Heine Super- 
heater, write for our booklet ee 
Logic’? and our pamphlet “Superheating.’’ 


Heine Safety Boiler Co. 


2451 E. Marcus Ave. St. Louis, Mo. 
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PERFORMANCE 


@ The performance of any 
structure under service con- 
ditions is largely a matter of 
careful production. 


@ Universal Cast Iron Pipe 
has unsurpassed care in 
manufacture. It has to have 
because the ends of the pipe 
are machined to a taper fit. 


THE CENTRAL FOUNDRY CO. 


90 WEST STREET, NEW YORK 


FOR WATER AND GAS WORKS 


(pa a 


McWane Pipe Works, main Office: LYNCHBURG, VA. 


New York, 1 Broadway. Chicago, 537 The Rookery. San Francisco, 461 Market St. 


The Massillon Iron & Steel Co. "tie Rookery 
Massillon, O. Pittsburgh: 
Bessemer Bldg. 


{ WATER GAS, CULVERT zi Cust Ion Pip 
Pipe and 


ENGINEERS—FOUNDERS—MACHINISTS Heavy Castings 


AMERICAN CasT [RON PirE Co. 


Manufacturers of 
SAID PSP PTS. 
Western Office Eastern Office 


BIRMINGHAM 
716 Searritt Bid, 1 Broadway 
Kansas City, Mo ALABAMA New York 


outhwestern Sales Office Pacific Coast Sales Office 
416 Stee -an Bldg.. Dallas. Texas 461 Market St.. San Francisco, Cal 


PENNSYLVANIA RAILROAD 


THROUGH VESTIBULE SERVICE 
Between Pennsylvania Station, New York and Philadelphia, Baltimore, Wasb- 
ington, Harrisburg, Pittsburgh, Cleveland, Columbus, Cincinnati, Indian- 
apolis, Chicago. ——— and St. Louis. 
Route of the “Broadway Limited,"' ‘‘The Feqasvivente Limited,’ 
**The 24- Hour St. Louis,’ teat Amited,’ * and 
"Coaareesionat Limited 


8. C. LONG J woop GEO. W. BOYD 
General Manager Passenger Niraitic Manager General Passenger 
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Cast Iron 
PIPE 


in all regular sizes, 3 inch to 48 inch 
FOR 


WATER SEWERAGE CULVERTS 
GAS DRAINS Etc. 


FLANGED PIPE FLEXIBLE JOINT PIPE 
SPECIAL CASTINGS LARGE CYLINDERS 
HEAVY CASTINGS 


United States Cast Iron Pipe & 
Foundry Co. 


SALES OFFICES 
New York Sales Office, 71 Broadway, New York. 
Philadelphia Sales Office, 1421 Chestnut St., Philadelphia. 

Pittsburgh Sales Office, Henry W. Oliver Bidg., Pittsburgh. 
Western Sales Office, 122 So. Michigan Boulevard, Chicago. 

Southern Sales Office, James Bldg., Chattanooga, Tenn. 

St. Louis Sales Office, Security Bldg., St. Louis, Mo. 
Pacific Sales Office, Monadnock Bldg., San Francisco, Cal 

Portland Sales Office, Yeon Bidg., Portland, Ore. 


Fox JOHN FOX & CO. “zi 


Cast-Iron Water, Gas and Flange Pipe 
Special Castings, Fire Hydrants, Valves 
General Foundry and Machine Work 


253 BROADWAY NEW YORK CITY 


GLAMORGAN PIPE & FOUNDRY CO. 
LYNCHBURG, VA. 
Manufacturers of Cast Iron Water and Gas Pipe, Special 
Castings, Fiange Pipe and Fianged Speciais 
Gate and Compression Hydrants, Water, Gas and Steam Valves 
a General Founders and Machinists 
New York Office, Chicago Office, 


M. J. Drammond & Co., MeWane a’ Rice. Managers, 
182 Broadway, New York 537, The Rookery. 


San Francisco Office, 
J. W. Blair, Manager, 
461 Market St. 


George Ormrod, Pres. and Treas. John D. ormrod, Vice Pres. and Supt. J. G. Eberlein, Secy 


EMAUS PIPE FOUNDRY ikx'teir} 


Manufacturers of 


CAST IRON PIPE and Special Castings for Water and Gas 


Also FLANGE PIPE, LAMP POSTS, Etc. All Pipes Cast Vertically 
EMAUS, LEHIGH COUNTY, PA. 


i MILLAR & SON CO., KORE 


176 Federal Street, BOSTON, MASS. 


ine aaa aa 
oan IRON WATER and GAS PIPE and SPECIALS 
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Stee y ¥ ater ] anks For Oprinkier Service 

To insure the sccessful operation of sprinkler much that the water comes out with but little force. 
ystems, water should be stored in a gravity tank. Many disastrous fires have resulted from’ the failure 
Pressure tanks are of comparatively little value. of both pumps and compressors of an air pressure 
The capacity is small and the pressure drops rapidly. system to work simultaneously. The elevated tank 
Such tanks hold only a few thousand: gallons and is sure in its operation, as the entire volume of water 
long before they are empty the air has expanded so stored is instantly available in case of a fire. 


Our latest catalogue No. 10 contains valu- 
able information on the design of water 
storage systems. Write for a copy. 


We also design, manufacture and construct, oil 
tanks, standpipes, gasholders, bridges, turntables 
and buildings. 


Chicago Bridge and Iron Works 


Offices: 105th and Throop Sts., Chicago; 30 Church St., New 
York; Praetorian Bldg., Dallas, Texas; 





Detroit, Mick Greenville, Penn. a ne 

troit, Mich. . 2s és reenville, Miss. 

Capacity, 75,000 gals. Ht. 100 ft, Shops: Chicago, Ill.; Greenville, Penn. Capacity, 50,000 gals. Ht. 91 ft 
E. M. F. Co. Pac peke Leicht Lumber Co. 


THE PETROLEUM IRON WORKS CO. 


SHARON, PA. 
“grecor Light and Heavy Structures and Apparatus of Steel or Iron 


Tankage for all purposes. large or small, Oil Refinery Equipment. Stand Pipes, Water 
Towers, Guyed and Self-Supporting Smoke Stacks, Penstocks, Fumes, Riveted Steed 
Pipe. Blast Furnaces, Hot Metal Ladles. Boilers, “‘Seigh'’ Patent Annealing Boxes, 
““Leman"’ Counter Current Condensers. Creosoting Cylinders. ‘Gem'’ Fuel Oi] Burners. 
‘Washington’’ Automatic Oil and Gas Separators. Portable Receiving Tanks 


Domestic and Foreign Inquiries Solicited 


STEEL RAILROAD WATER SERVICE TANKS 


Of type illustrated. appeal to the experienced engineer. M. of W . because of Economy. 
Simplicity of Construction, Durability. Absence of Leakage. Minimum of Attention and 
Repair, Large Settling Basin below Outlet for collection of sediment. Adaptability with- 
standing the high temperature of the Sunny South as effectually as the severe wintors of 


a Welding by Oxy-Acetylene Process , 
aa es Water Service Tank, Erected Stam ik.. 
Tor Ootten a Branch Offices: New York, St. Louis, Houston or tke Wo ae 








Steel Water Tanks 


For Any Service 


Elevated Water 
Tanks, Standpipes, 
Pressure Tanks, 


Stacks, Etc. 


All kinds of plate steel 
construction 


TIPPETT & WOOD 


Phillipsburg, N. J. 
New York Office - - 135 William St. 


DesMoines Bridge & Iron Company 


PITTSBURG, PA. See our previous advertisee DES MOINES 
801 Curry Building ment. Get Catalog No.7 922 Tuttle St. 











Riveted Steel Pipe, Tanks 


For Water, Gee Sewers, Culverts, Penstocks, Air 
and Hydraulic Mining, Pontoon, and Shore Pipe 
for Dandving£ Sitcks, Caissons, Stand. Pipes, ete. 


The Carroll-Porter Boiler & Tank Co. 
PITTSBURG, PA. 













ecg et np eee BRE BANE LIR DISA et cre men 
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ae U. S. Pat. Office 
Registered 
Dl smakes joints in water mains 
permanently tight. Requires 
no caulking whatever, and much 
less excavation than lead. 
Weight for weight, it does 
four times as much work as 
lead, at about half the cost. 
Can be installed by common labor, 
and effects large savings in the cost 


per joint. Write for detailed inform- 
ation and prices. 


THE LEADITE CO., Inc. 
1232 Land Title Bldg., Philadelphia 


British Representatives 
Mi. S. Dickinson, 42 Union St, Bradford, Yorks, tng. 


The T. A. Gillespie Company 


Engineers and Contractors Manufacturers of 


Lock-Bar And Riveted Steel Pipe 


Pittsburg, Westinghouse Bldg. New York, 50 Church St. 


Roberts Water Filters 


Durable Efficient 
GRAVITY and PRESSURE FILTERS 


Roberts Filter Mfg. Co., Inc., pniuadeiphia, Pa. 


Your Inquiries are Solicited. Licensed Under Negative Head Patents. 


American Pipe and Construction Co. 
Water Works Engineers and Contractors 
112 North Broad Street, Philadelphia 


ded ht I Pi Lined and Covered with Pure 
“ieneon Having Lead Caulked B Bell and Spigot Joints 


.The only noncorrosive pipe on the market good for any pressure. 


THE COOK WELL CO. 


CONTRACTORS FOR 


WATER WORKS AND WATER SUPPLIES 


Cook’s System of Tube Wells 
Raliroad Water Supplies 


15 South Fourth Street ST. LOUIS, MO. 


TISCO MANGANESE STEEL 
Crushing & Grinding Machines 


It will withstand the wear. 
Taylor-Wharton Iron & Steel Co., High Bridge, N.J. 


As ]1§8-K is to the Jeweler, 


Themrk DARLING ‘Varese ™ BEST 


THE DARLING PUMP & MFG. COMPANY, Lim. 
Box E - Williamsport, Pa. A-12 


Lock-Bar Steel Pipe 


100% EFFICIENCY at Lock-Bar Joint. 15% greate, 
carrrying capacity than Riveted Pipe. 
LONG LENGTHS means FEW JOINTS 


Lock Bar Pipe Has Never Failed in Service 
EAST JERSEY PIPE CO. 


RIVETED PIPE, TANKS, STAND PIPES, STEEL LININGS 
50 Church St., New York City Send for Catalog. Works: Paterson, N. J 


LENNON 


SMOOTH METAL FLUMES 
Steel or Wood Substructures 


manufactured by 
Lennon Flume Co., Colorado Springs, Colo. 


< 
* “* 
ae xy ~ 


The Hess Flume Company, 2162 ee St., Denver, Colo. 


Representa‘ 

F..T. Crowe & Co., Seat aie, J. W. pécharese. oat Yates M. W. Hull, 509 Mason 
Portland, and Spoka: Bidg., Boise, Idaho Bidg., Los Angeles, Calif 
Hess : Metal Flumes and Ditch Supplies. 

See our display advertisement next week. 


STEAM PUMPING ENGINES 


We are trepared to build the most advanced type of Pumping 
Engine of either the crank and fly-wheel or direct acting type, for 
Water Works, Mines or Irrigation; and centrifugal where adaptable. 


R. D. WOOD & CO., 400 Chestnut St., Philadelphia 


MIETZ & WEISS OIL ENGINES 


200,000 H. P. in operation. Stationary and Marine, | CRUDE 0 


Use KEROSENE, FUEL © ous, ALCOHOL sand CRUDE 
Diregt arpa Genera’ Hoists RC riass UE 
*MIETZ, 119 "Mott “Sireet, New York 


100 h. three cents per gallo 1, saves over gasoline at nine cents 
gai si. 00 bet year, which Con s a capital of $36, foo .00 at 5% Interest. 
be had over steam plant oi same capacity. Are you interested? 


BVM) mala 


JAMES B. CLOW & SONS, new SORe*Gvana 
eee OUUTATIONS FURNISHED PROMPTLY 


M. J. DRUMMOND & CO. 


* Cast tron Plugs, Ges and Weter Pipe 
“GLAMORGAN” 
Ty ee and Sewer Castings 


General Sales 82 Broadway, New Fork 
Foundries: Wee. Va., Reading, P 
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Die 


ie, PIPE 


WATER—POWER—MINING—OIL—CYANIDING 


CYANIDE PLANTS MINING SUPPLIES 


MADE from famous California Redwood and selected Douglas Fir. Machine 
Banded Pipe 2in. to 4 in. diameter. Continuous Stave Pipe l2in. to 12 ft. diameter. 
Send for copy Mining Catalog No. 7, Tank Booklet. or Pipe Booklet. 

All full of valuable information 


PACIFIC TANK & PIPE CO. 


, Succeeding National Wood Pipe Co,, and Pacific Tank Co, 
(Change in Name, but not in Quality of Product.) 
OFFICES Address Nearest Qffice PACTORIES 
318 Market Street. San Francisco San Francisco, Ca? 
Kenton Station, Portland, Ore Portland, Ore. 
404 Equitable Bank Building, Los Angeles Los Angeles, Cal 


fic] [ff] i 


COMBINATION 


Steel and Wood 
Water Pipe 


LASTS A LIFETIME 


For Manicipal and Private Water Supply, Direct Pumping 
or Gravity Systems. Flow Lines and Irrigation Projects, 
Withstands 200 Ibs. working pressure. 













Your 


Pipe 
Costs 


Why do you use ordinary iron pipe—expensive 
first and last—limited life and costly upkeep, when 


Will Not Rust, Rot, Burst, Freeze, Clog or Taint. Washington Wooden Stave Pipe 


Unaffected by acids or minerals. will help you so immeasurably ? 


Find out the 


We also manufacture Tin Lined Wood Casings for Washington way. Let us show you why it won't 


insulating underground steam pipes. wear out. 
Write to us today. 


Bay City, Mich. 1512-1620 Center Street and 3001-3019 








The Kind Engineers Specify 


Every little detail of construction and resisting 
qualities of Standard Wood Pipe comply with the 
exacting requirements of engineers. That's why 
Standard Wood Pipe is specified for all the im- 
portant projects. he details are interesting. 


Just ask for Catalog. 


Standard Wood Pipe Co., Williamsport, Pa. 













destructive elements. 
Our Catalog for details, 


Eastern Mfg. Company 










COATING EASTERN PIPE 


The wonderful resisting qualities of Eastern Wood Water 
Pipe result from our unstinted manufacturing methods. The 
men shown in illustration are putting on the final resisting coats 
which give Eastern Wood Pipe its long life in the presence of 





The Michigan Pipe Company WASHINGTON PIPE AND FOUNDRY CO. 


Asotin Street 


TACOMA, WASHINGTON 





Elmira, N. Y. 
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Redwood Manufacturers Co. 


916 Balboa Building, Cor. 2d and Market Streets 
SAN FRANCISCO, CAL. 


CONTINUOUS 
WOODEN STAVE 
PIPE 


For Irrigation, Municipal 
Water Supply 
Hydro-Electric Power Plants 
and Out-Fall Sewers 


Catalogues and Estimates 
Furnished on Application. 


Ask for Catalogue No. 2. 





Portland Wood Pipe Co. 


Machine Banded Continuous Stave 


Wood Stave Pipe 


Made of Oregon or Douglas Fir 


Write for Information 
BOX 1183 


PORTLAND, OREGON 


TERUReat 


$10,000.00 per mile SAVED! 


We can save you this amount on an installation 
of 24-inch Wyckoff Machine Made Wood 
Stave Pipe over Cast Iron 


AND IT LASTS AS LONG 


Sizes 1 inch to 48 inches in diameter. Pressures 10 Ibs. to 200 Ibs. 


A. Wyckoff & Son Co., Elmira, N. Y. 


Pittsburg Offices: Pittsburg Terminal Warchouse. 


Shoes For Wood Pipe 


OF ANY SIZE, TYPE OR PRESSURE 
Malleable Castings for all purposes 


The Marion Malleable Iron Works 


Marion, Indiana 


SLUICE GATES. CHECK VALVES <j OUR LINE 
GATE FIRE 
VALVES. ED DY HYDRANTS. 


Hydraulicaity and Electrically Operated Vaives and a 
Gates. Vaives Designed For ail Kinds of Service 


EDDY VALVE COMPANY, WATERFORD, N. Y. 
New York Chicago Boston San Francisco Philadeiphia 
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offin Valve Go. 


Boston, Mass. 
Makers of Largest Valves in America 








Send Designs 
for and 
Catalogue Estimates 

12-B, Furnished 
if interested Promptly 





Fig, 211 Fig, 210 


24 inch Self Contained 6 inch Standard Coffin 
Sluice Gate Gate Valve 


Fig. 21° 
48 inch Circular Rising 
Screw Sluice Gate 


Sluice Gates 


Hand, Hydraulically, 
and 


Electrically Operated 
Designs and Estimates Furnished 


General Water Works Appliances 


ASK FOR CATALOG 


Coldwell-Wilcox Co. 


New Windsor Newburgh, N. Y. 


Wherever you are you can 
have a typewriter— 


A real machine—one with every 
advantage of a full sized one 
that makes for efficiency. Yet 
a “Blick’”’ weighs 
but five pounds. 
~ Take it anywhere 
y with you, in your 
grip with your 

other necessities. 


Ask for Catalog 
A-63. 


The Blickensderfer Mfg. Company 
Executive Office and Factory, Stamford, Connecticut 
Branch offices and Agencies in all Principal Cities. 


ARE FOREMOST WITH THE PROFESSION . 
THE A.LIETZ CO.,SAN FRANCISCO,CAL, 
ESTABLISHED 1882 






Simplex Valve and Meter Company 


Manufacturers of 


WATER METERS for large pipes. Rate Controllers, 
Automatic AIR VALVES, REGULATING VALVES 
and HYDRAULIC APPARATUS of Special Design. 


112 North Broad St., ~ - - - Philadelphia, Pa. 
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QUALITY SUPREMACY 


CROWN, EMPIRE, NASH, GEM, PREMIER 


to 
ad 







NIB eT 
\/Malerarae Vile RS 


i FAN Able 


They are tested one at 
a time and adjusted 
accordingtothe weight 
of the water passed. 
This method insures 
the greatest accuracy 
of measurement. New 
Niagara and American 
Meters are seidom re- 
jected when tested, 
even by the most par- 
ticular water depart- 


WATER METERS 


Most Successfully Embody 


Accuracy, Durability and 
Low Maintenance Cost 


Preferred Throughout the World 


NATIONAL METER COMPANY 


84 CHAMBERS ST., NEW YORF. 






















ESTABLISHED 1870 JOHN C. KELLEY, Pres 
CHICAGO BOSTON CINCINNATI PITTSBURGH 
LOS ANGELES SAN FRANCISCO LONDON 





Nobody’s Kicking Our 
Dog Around 


Kicks Are Unknown With the 


wer “WATCH DOG” 


Reliable As Its Name 


Small Reservoir Gates 


Sizes 6 to 48 inches 
Circular or Square Opening 
Self-Contained 
For 25 ft. head or less 
Made from best gray iron 

castings carefully 


Manufactured by the machined 


GAMON METER COMPANY 


NEWARK NEW JERSEY 





We manufacture Gates 
for every purpose and for 
all pressures of water. 

Sluice Gates 

Intake Gates 

Spillway Gates 
Lateral Gates 










PITTSBURGH 
METER CO. 


cy Gates 
~~. Gates 
General Office and Works: Sand Gates 
East Pittsburgh, Pa. Waste Gates 


Flume Gates 
Sales Offices: 













NEW YORK CHICAGO Write for our Catalogue 12-A 
14 Broadway 331 W. Madison St, of appliances for power, irri- 
KANSAS CITY COLUMBIA, S. C 


gation and mining, canals 
and reservoirs. 


6W. Tenth St. 1230 Washington St. 






SEATTLE 
115 Prefontaine Place 






The Hinman Hydraulic Manufacturing Co. 
Makers of ‘“HYDRODUCT”’—The Ultimate Metal Flume. 

General Offices: 714-715 Ideal Building 

Denver, Colo., U. S. A. 


lso manufacturers 
ek Water Meters cast 


Tin Gas Meter 
Positive and Proportional 
awe a en oe any pressure, and 


Write for Catalogue 107 
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Not Affected by Lime or Acid-Like Blue Prints 


~ GRAYBLA “hight Ground. PRINTS» 
Made From Your Black Ink Tracings on Strong Paper 


At $2.00 A Hundred Square Feet 


Mail a small tracing for FREE sample PRINT 


BRANDIS 


Instruments of Precision 


for 


Civil and Mining Engineers 
Surveyors and Astronomers. 
Mechanical Perfection. 
Unapproachable Accuracy. 


If accuracy and stability appeals to you 
a Brandis instrument will invariably fill 
these requireme nts. This is backed up by . 
half century's experience. You wil 
no mistake when you purchase a Brandis 
make. While a few dollars higher in price 
this is compensated for in quality. 


Write for Catalogue. 


F. E. Brandis Sons & Co., 
810-814 Gates Ave. Brooklyn, N. Y. 


ENGINEERING 
INSTRUMENTS 


The “Buff” is sold by what the 
instrument does in the field, in con- 
viucing the engineer. 

Send for Catalog 32. 


BUFF & BUFF COMPANY 
Jamaica Plain Station, Boston, Mass. 


Surveying Instruments 
Bought, Sold, Exchanged, Rented and Repaired 
Write us about our 


Drawing Room Supplies 


Illustrated Catalog P 


B. K. ELLIOTT COMPANY, 108 sixth st., Pittsburgh, Pa. 


W. @L. E. GURLEY 


Established 1845 TROY, N. Y. Bronch Factory; Seattle, Wash- 
aargest Manufacturers in America of 

Civil Engineers’and Surveyors’ Instruments 

ALSO DEALERS IN DRAWING MATERIALS AND SCIENTIFIC BOOKS 


LATEST CATALOG ON APPLICATION 


Engineering 
Instruments 


Always look for this name 
It means 92 years’ catering to 

neers’ requirements, and 
is their guarantee of service 
and satisfaction. 


The best telescope, the most 
sensitive level with the closest 
adjustment—-that’s Young's. 


YOUNG & SONS 
43 N. Seventh St. 
PHILADELPHIA 


“Since 1820" 


‘Sphinx’ Slide Rules are of improved construction 
with Automatic Spring Adjustment. Simple and 
Polyphase Rules. All systems for all purposes. De- 
scriptive pamphiet, 16 pages, just issued. 

Sent on request. 


_*F: WEBER & CO. 


Engineering Instrument Dept. 


PHILADELPHIA 


Chicago Balt.more 


ENCE Erne INSTRUMENTS 


HELLER & BRIGHTLY 
ESTABLISHED 1870 


Cor. Spring Garden Street and Ridge Avenue 
PHILADELPHIA, PA. 


HANNA QUALITY 
ENGINEERING INSTRUMENTS 
NOT EQUALLED 


All graduations on SOLID SILVER 
without extra cost 


Write for Catalog 
THE HANNA MFG. CO. « - TROY, N.Y. 
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CHESTS OF DRAWERS 
BLUE PRINT 


and CABINETS in 
APPARATUS for Sun all styles. 
and Electric Printing. 


All improvements for in- 
creasing printing speed, 
eliminating noise and giving 
most satisfactory service are 
found in our machines. 


The range in variety of 
these units is adequate to 
meet the demands of any 
drafting office. Sections are 
interchangeable and of stand- 
ard size. 


The high standard of quality adopted when the original drawing tables were built by us is 
always maintained. You cannot buy a hetter table than a K & E American Drawing Table. 
Write at once for circular describing our drafting room furniture 


Sr. Louis KEUFFEL & prtgererery 
: = In all mee ter gS 
SAN FRANCISCO — n all the principal cities 


of the United States, 
MONTREAL = NEW YORK Canada and Mexico. 


«LE 


i 


WU 


i 


fi 





130 Pages 
3x6 Inches 








Ainsworth’s 
1913 


Pocket Manual 














‘Engineers’ 
Improved Transit 








An instru- 
ment designed 
throughout to 
give the most 
accurate results. 


The best for 
field and defi- 
nition. 









Surveyors 























CONTENTS 


Adjustment and Care of 
Instruments, 

Determination of Meridian, 

Stadia Surveying 

Trigonometrical Formulae, 

Mensuration, 

Public Surveys, 

Ephemeris Tables, 






Powerful, ter- 
restial telescope 
11 inches long. 









Retains its 
fine adjustment 
under all con- 

































































Leather Declination Tables, nai ditions. 
Binding Ried as Seen : Le 
Indispensable to the man in We make the _ preg 
the field. finest line of pecially made 


Price, 25 cents (silver) postpaid 
Limited edition; first come, first served 


Ask for Catalog BX-10 showing our complete line of 


TRANSITS AND 
THEODOLITES 


Just off the press ! 


ween area) 


Engineers’ and and selected by 
Draftsmen’s in- the best Euro- 
struments in the pean optical 


world. works. 


Send For Catalog 
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Established 1885 


ee 
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Drafting On A High Plane | 


UNIVERSAL DRAFTING MACHINE CO., 


“‘Amco”’ Drawing Tables 


The latest addition to our modern line of Drafting 

Room Furniture. This table is the result of care- 

ful study and observance to meet the growing de- 
mand for an adjustable low 
priced table with or without 
drawer space. Adjustment 
from horizontal to vertical 
35 in. to 48 in. high. 


American 


Drafting Furniture Co. 
20-34 Railroad St., Rochester, N.Y. 


/urx7n MEASURING TAPES 


, FAVORABLY KNOWN BY USERS. 


WIDELY KNOWN THROUGH USERS 
RECOMMENDATIONS, 


me [urnmy frure Co. “sis 


The Only Real Tape for Railroads and Surveyors 


Chicago Steel Tape Co.'s Product 
Carried by all leading supply 
houses. 


The Universal Drafting Ma- 
chine has raised the art of 
drafting a plane above mere 
mechanical perfection. By 
removing the multitude of 
annoyances and distractions 
entailed by the use of ordinary 
draftsman’s tools, it permits 
you to focus your mind more 
upon the specific problem in 
hand rather than on the petty 
means of setting the solution 
of that problem on paper. Our 
Catalog explains more fully. 
Write for it. 


CLEVELAND, 0. 


99 Second Hand Transits and Levels For Sale or Exchange 


Altchitests Engine’ Supply, 


DRAWING & SURVEYORS INSTRUMENTS 


ARTISTS MATERIALS.BLUE PRINTS & REPAIRING 
925 WALNUT ST. Kansas City.Mo. 


Combination Angles 


with protractor and fine steel scale 
controlled by a knob, add speed and 
accuracy to a draughtsman’s work. 
Write for information. 


‘D. J. Kelsey, 77 Livingston Street, New Haven, Conn. 


EDDY TAPES Cp 


Best quality of steel and accurately graduated, 
The reputation they enjoy is the result of care- 
fal workmanship and specializing in one thing. 


We make tapes exclusively. 


GEO. M. EDDY & CO., 345 to 353 Classon Ave., Brooklyn, N. Y. 


Johnston’s Improved Reels and Tapes 


Price of Reel, $15.00 Price of 310 ft. Tape, $15.00 
Combination as above, $25.00 

Descriptive booklet on request. Manufactured and sold only by 

—_—_—_—_—————————————————— 


ROBERT JOHNSTON 
12 North Main Street WILKES-BARRE, PA. 
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Trinidad 
Asphalt 


For road preservation. Applied 
hot or cold, it forms a protective 
_ coating for road surfaces. Having 
_ the stability of the lake asphalt, 
of which it is a primary form, 
it should not be confused with 
ephemeral dust preventives. 
‘Trinidad Liquid Asphalt is a 
: permanent constructive agent; 
it stays.in the road, and builds 
up a lasting asphaltic surface. 
Send for booklets. 








"Philadelphia, Pa. 


A product of which pure “Gilsonite” Asphalt is the base-—-manu- 
factured under processes which make it the most durable, 
uniform and efficient material known for 


Paving, Roofing, Waterproofing, Under- 
ground Pipe Dips and Coatings, Mastic 
Flooring, Paving Filler, Wire Insulation 


See our advertisement in last issue of this paper or ask us for literature 
describing its use for any purposes named. 


STANDARD ASPHALT & RUBBERCO., 137 LaSalle Street, Chicago. 


AN ASPHALTED 
TEXTILE 


SIASTE 


THE CORRECT WATERPROOFING FABRIC 


STRENGTH—TOUGHNESS— ELASTICITY 


Send for Samples and Information 


THE SICILIAN ASPHALT PAVING CO. 
41 PARK ROW, NEW YORK 


Complete Rock Crushing Plants 
Portable Crushers—Scarifiers 


“Acme” means the highest — and the finest workmanship. Whether 
it’s a Complete Rock Crushing Plant (fully equipped) or a carifier take 
the matter up with us. 


Write for interesting Catalog. 


Acme Road Machinery Co. "US 4. 








BACON \ FARREL.. 
Beye & ROCK 
CRUSHING ~ WORLD KNOW! 


Oe ies CO ISalais 
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The Barber Asphalt Paving Co. 
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TRADE MARK 


Genuine “Val-De-Travers” 
Our Own Mines 


is the finest Rock Asphalte obtainable. Mined at Canton of Neuchatel, 
Switzerland. When made into flooring it has the enduring qualities of 
adamant and is absolutely dust-proof. The test of time and service proves 
it immune against fire, moisture, weight, wear and disintegration. It is 
sanitary; acid, water, alkali, vermin and fire-proof 


From 


“ Prices and particulars furnished upon request. 


The Neuchatel Asphalte Co., Ltd. 


295 Broadway, New York City 
Wm. K. Bonfield, Sales Manager for North America 


Alteneder 
Drafting Instruments 
Excel In Every Essential 


Design-Material-Work manship-Finish 
a 


THEO. ALTENEDER & SONS 
PHILADELPHIA 


Catalogue On Application 


Transits 


and Levels 
Are adapted to the condi- 
¥ tions prevailing in all sections 
of the country and for all kinds of surface and 
underground engineering. 


C. L. BERGER & SONS, ®°STO%. MASS. 


fend for Catalog. Order by cote in bent a Se 





Second-Hand 


Transits, Levels, etc. 
BOUGHT, SOLD OR EXCHANGED 


Send for list of Second-Hand Instruments 
Get our prices before ordering 


WILLIAMS, BROWN & EARLE, Inc. 


* ENGINEERING SUPPLIES DEPT. E, 918 CHESTNUT STREET, PHILADELPHIA 
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BUFFALO PITTS 


Steam Road Rollers 


are the most effici- 
ent and durable 
rollers manufact- 
ured — giving the 
best and longest 
service for the least 
cost for operation 
and maintenance. 


. 


@ Rapid Hard Rock Crushin; 





e 

























The first. Buffalo 
Pitts Road Rollers 
built are still in 
condition to per- 
form the severest 
service. Buffalo Pitts Macadam Roller 

Buffalo Pitts Rollers will work on steep grades, will plow up 
old macadam highways, lift themselves over high obstruc- 
tions and have tremendous haulage capacity. 










10’’x16” Style “‘B” Crusher. 


BUCHANAN 4 ste. CRUSHERS 


Bui't for hard service. 























Made in all 

types and all 

sizes, for all 

Prenton 24 
20 tons 




















Literature 
with details 
and photos 
upon request. 


Write us. 






Open Hearth Steel frame. Reversible Manganese 
Steel wearing parts. Hammered Steel Shaft. Phos- 
phor Bronze bearings. Adjustable Jaw Stroke. 



















Size of product regulated by simple shim adjustment. 


Buchanan Rolls and Complete Crushing Plants. 








Buffalo Pitts Double Drive Tandem Roller 


Buffalo Steam Roller Company 









* 
BUFFALO, N. Y. M ( oO 
STERN Jf 150 Nassau Street, New York City Cresson- orris _ 
FICE 15 Court Square, Boston, Mass. 92 West St., N. Y. 18th St. and Allegheny Ave., Phila., Pa. 





This Does It 






Our Claim That 


The Wizard Rock Drill 


is faster cutting, requires less power and 
fewer repairs than any other rock drill, 
is verified by the unsolicited endorsement 
of the users. The reason for these 
“‘Wizard”’ superiorities is found in its 
ACCELERATING PISTON which in- 
creases the speed and power of the blow 
and prevents the piston from hitting the 
back head. This simple but basic im- 
provement is broadly covered by patents 
(domestic and foreign) and can be 
had only in the Wizard Rock Drill. 

















THE NEW HUBER 


ROLLER—SCARIFIER—TRACTOR—ALL IN ONE 


Of course it is principally a roller. But it has power enough, 
and is so rugged, that it can be used to pull plows and 
wagons, and to operate with Tractor attachment, when the 
occasion demands. 























Get the full details—Write for our 
Wizard Rock Drill booklet. 


McKiernan-Terry Drill Co. 


117 Broadway, New York City 


Piston, Hammer and Core Drills, Sheet Pile Hammers, 
Air Compressors 2 
Canadian Representatives, Canada Foundry Co., Ltd., Toronto, Ont. 


It is a ROLLER of unequaled merit; and it often eliminates 
the necessity of buying a separate tractor and scarifier. 








How it reduces costs is all described in 
our booklet ‘THE NEW HUBER” 


THE HUBER MFG. COMPANY 
Dept. 12 Marion, Ohio 
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It is easy to have a simple and reliable air 
compressing plant, for construction work of all 


kinds, with 


Westinghouse Compressors: 


a wer re oe 





"rooa ‘occupy the smallest possible space, yet are designed with 
Sragdard 9} inch ample proportion of all wearing parts, insuring durability and 
‘compressor : : ; ; 

low maintenance cost. Any substantial floor is sufficient founda- 
tion for Westinghouse compressors. The steam driven units may be 
mounted direct on a boiler, a column, or a stand is provided mak- 
ing it easy to move the compressor about. For localities where 
electric current is available, Westinghouse Motor-Driven Air Com- 
pressors meet the requirements. A sufficient guarantee of their ab- 
solute reliability is the fact, that both the steam-driven, and the 
motor-driven units, are the accepted standards for steam and electric 
railway air brake systems. 


Special Publication 9012 gives particulars. 





Westinghouse Air Brake Co. 
Pittsburgh, Pa. Comeremor attached to 




















W. F. Woodruff, a = an 
of Louisville says that he wil his 
No. 5 Symon’s breaker with the es skin” 
against a number six gyratory of the lever-shaft 
type. It’s a good bet too. He has used both types 
and speaks with authority, having profited largely 
because of the stone-eating propensities of the 


SYMONS 
BREAKER 


We want the privilege of showing you the machine— 
+ isopentane emagais sakes. 
tionary central shaft, the long uniform crushing stroke, 
the immense eccentric bearings and the automatic 
system. When you have once seen it, you will 
it with your “frog-skin” too. 


Write for Catalog No. 151 


The T. L. Smith Co. 


1302 Majestic Bldg., Milwaukee, Wis. 
Old Colony Bidg., CHICAGO, ILL. 

Ww.y. 30 Church St. @S Wyandotte Bldg. 

Nitw YORK CITY COLUMBUS. O” 
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PITOMETERS 
FIND LEAKS! 


The City of Washington, D. 
C., has found and stopped 
30,000,000 gallons daily 
in underground leakage by 
the use of our Pitometers. 


New York City and Chicago 
also are using them with 
good results. 

We make WATER WASTE 
SURVEYS with our own ex- 
perienced engineers. 


The Pitometer Company 


220 Broadway NEW YORK 





The Efficiency of Men 


who operate pumping-sta- 
tions, sewage-disposal plants 
and filtration units may be 


checked daily by the Chart 


Records from a Venturi Me- 


ter located in the 
main discharge or 
effluent pipe lines. 


Bulletin No. 75 


on request. 


Builders Iron Foundry 


Providence, R. I. 





BRISTOL’S 


Electric Time Recorders 


or Operation R ecorders 


as illustrated, herewith, 
are cataloged in new 


Bulletin No. 138 just off 
the press. Bulletin No. 
1390n Bristol’s Mechan- 
ical Time Recorders also 
just printed. 


Write for Bulletins No. 138 and No. 139. 


THE BRISTOL CO., Waterbury, Conn, 





Vol. 68, No 


John Wiley & Sons 


43 and 45 East 19th St., New York City 
London, Chapman & Hall, Ltd. Montreal, Can., Renouf Pub. Co 


HUDSON’S 
Deflections and Statically Indeterminate 


Stresses 


Small 4to, xiii+258 pages, profusely illustrated, with 
figures in the text, and full page plates. Cloth, $3.50 
net. 


A sufficient number of examples have been given in this 
book to show how the solution of problems in deflections 
and statically indeterminate structures may be made on 
terms of the elastic properties of the materials. 


HUDSON’S 
Notes on Plate-Girder Design 


8vo, vii+75 pages, figures throughout the Text, and two 
folding plates. Cloth, $1.50 net. 

These notes have been used by the .author to give his 
civil engineering students the theoretical and practical 
information necessary to enable them to make a design 
and general detailed drawing for a through plate-girder 
railway bridge. 








FOURTH EDITION, REVISED 
MASON’S 


Examination of Water (Chemical 
and Bacteriological) 


12mo, v+167 pages. Illustrated. Cloth, $1.25 
This book gives the merest suggestions for determination 
of the mineral matters present in a water, while the items 


properly lying within the scope of a sanitary examination 
are dealt with more at length. 





SECOND EDITION, REVISED AND ENLARGED. 
TURNEAURE & RUSSELL’S 


Public Water-Supplies 


Requirements, Resources, and the Construction 
Works 
8vo, xv+808 pages, 229 figures. Cloth $5.00. 

Owing to the noteworthy development in the design 
and construction of works for public water-supplies, the 
authors, in revising this work, have endeavored to bring 
it into accordance with the best modern practice. The 
literature of each chapter has also been extended and 
brought up to date. - 


SECOND EDITION, REVISED AND ENLARGED. 
WILLIAMS & HAZEN’S 


Hydraulic Tables 


8vo, vi+104 pages. Cloth, $1.50. 

The Elements of Gagings and the Friction of Water 
Flowing in Pipes, Aqueducts, Sewers, etc., as Determined 
by the Hazen and Williams Formula; and the Flow of 
Water Over Sharp-edged and Irregular Weirs, and the 
Quantity Discharged, as Determined by Bazin’s Formula 
and Experimental Investigations upon Large Models. 


SECOND EDITION, REVISED AND ENLARGED. 
FOLWELL’S 


Water-Supply Engineering 
8vo, xiv+570 pages, illustrated with 95 figures and 19 
full-page plates. Cloth $4.00. 


The Designing. Construction, and Maiutenance of 
Water-Supply Systems, both City and Irrigation. 
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These Firms, 
Not You? 


We have sold the Standard Oil 
Company 228 Cross Filters for 
use in their own pumping stations. 


The U. S. Steel Corporation have 
350 Filters of our make in use in 
their various plants. 


Certainly there can be no doubt 
that such concerns as these would 
use the very best filters they 
could buy—a fact which speaks 


‘pretty well for Burt Filters. 


For filtering engine and common machinery oils it 
has proved its superiority over all others. Low cost 
of maintenance (only a few cents a year, for waste) is 


one impoftant feature. 


We have received our fifth order for Cross Oil Filters 
for use at the Panama Canal, where they are also 
using our Burt and Standard Exhaust Heads. 


Send for our new 128-page Catalog. 
The Burt Mfg. Co., 700 Main St., Akron, O., U.S. A. 


Largest Manufacturers of Oil Filters in the World. 
We also manufacture a complete line of Exhaust Heads and Ventilators. 
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PITOMETERS 
FIND LEAKS!|| John Wiley & Sons 


The City of Washington, D. 43 and 45 East 19th St., New York City 


C., has found and stopped London, Chapman & Hail, Ltd. Montreal, Can., Renouf Pub. C 
30,000,000 gallons daily - 










in underground leakage by ’ 
the use of our Pitometers. HUDSON’S 


New York City and Chicago Deflections and Statically Indeterminate 


also are using them with 


good results. Str sses 
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Bulletin No. 5 


on request. 
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Builders Iron F : i 


Providence, R. I. 





WILLIAMS & HAZEN’S 
Hydraulic Tables 


8vo, vi+104 pages. Cloth, $1.50. 

The Elements of Gagings and the Friction of Water 
Flowing in Pipes, Aqueducts, Sewers, etc., as Determined 
by the Hazen and Williams Formula; and the Flow of 
Water Over Sharp-edged and Irregular Weirs, and the 
Quantity Discharged, as Determined by Bazin’s Formula 
and Experimental Investigations upon Large Models. 


SECOND EDITION, REVISED AND ENLARGED. 
FOLWELL’S 


Water-Supply Engineering 
8vo, xiv+570 pages, illustrated with 95 figures and 19 
full-page plates. Cloth $4.00. 


The Designing. Construction, and Maintenance of 
Water-Supply Systems, both City and Irrigation. 












BRISTOL’S 


Electric Time Recorders 
or Operation Recorders 


as illustrated, herewith, 
are cataloged in new 
Bulletin No. 138 just off 
the press. Bulletin No. 
1390n Bristol’s Mechan- 
ical Time Recorders also 
just printed. 


Write for Bulletins No. 138 and No. 139. 


THE BRISTOL CO., Waterbury, Conn, 



















































December 26, 1912 





Selling—ENGINEERING NEWS-—Section 


a 


If The Cross Oil Filter 
Satisfies ‘These Firms, 


Whw Not You? 


























a 
iit 
i 


| 





i 
\| 
i} 
\ 
| 





ave sold the Standard Oil 
any 228 Cross Filters for 
‘heir own pumping stations. 





',§. Steel Corporation have 
ilters of our make 1n use in 
rarious plants. 


nly there can be no doubt 
ich concerns as these would 
ie very best filters they 
buy—a fact which speaks 
well for Burt Filters. 





ymmon machinery oils it 


5 | N G 
_ver all others. Low cost 


of maintenance (only a few cents a year, for waste) is 
one im poftant feature. 







We have received our fifth order for Cross Oil Filters 
)§ for use at the Panama Canal, where they are also 
1] using our Burt and Standard Exhaust Heads. 


Send for our new 128-page Catalog. 
The Burt Mfg. Co., 700 Main St., Akron, O., U.S. A. 


Largest Manufacturers of Oil Filters in the World. 
We also manufacture a complete line of Exhaust Heads and Ventilators. 
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CONTRACTS .TO BE LET 


Proposals for Government, Municipal and Other Work 


Improving Canals 


STATE OF NEW YORK 
OFFICE OF THE SUPERINTENDENT 
OF PUBLIC WORKS. 

Albany, December 2nd, 1912. 


NOTICE TO CONTRACTORS:— 

Sealed proposals will be received by 
the undersigned at his office in the Cap- 
itol in Albany, N. Y., until twelve o’clock 
noon ef Tuesday, December 31st, 1912, at 
which place and hour they will be pub- 
licly opened and read, for improving the 
Cayuga and Seneca canal pursuant to 
the provisions of Chapter 391 of the 
Laws of 1909, and Chapter 147 of the 
Laws of 1903, and of the amendments 
thereto, and for improving the New York 
State canals pursuant to the provisions 
of Chapter 147 of the Laws of 1903, and 
of the amendments thereto, as follows: 


1 
CONTRACT C. 
Cayuga and Seneca Canal, Section 1. 
For constructing locks, dams, etc., at 
Seneca Falls. 
Length 1.1 miles. Sheets 1 to 34 in- 
clusive. 
2 


CONTRACT E 
Cayuga and Seneca Canal, Section 1. 


For constructing a lock, dam, etc., at 
Waterloo. 

Length 0.21 mile. 
clusive. 


Sheets 1 to 24 in- 


3 
CONTRACT NO. 92 
Brie Canal—Sections 1 to 4 
Champlain Canal—Sections 1 to 2. 

Power plants, electrical equipment and 
machinery for operating and lighting 
l¢cks and guard gate as follows: 
rie Canal Locks 2 to 19 inclusive 
- Ghamplain Canal. .Locks 1 to 8 inclusive, 
and Guard Gate, Station 293+70, Erie 
Canal. 

Sheets 1 to 107 
4 
CONTRACT NO. 94 
Brie Canal—Sections 8 to 11. 

Power plants, electrical equipment and 
machinery for operating and lighting 
locks as follows: 

Erie Canal, Locks 26, 27, 28-A, 28-B, 
29, 30, 32, 38, 34-35; 

Guard Lock, Station 2413 +42 and Guard 

Lock 
Station 2468 + 48, near the Genesee river. 

Sheets 1 to 45 inclusive. 

Pians may be seen and detailed speci- 
fications, engineer's estimate of quanti- 
ties, proposal blanks, form of contract 
and bonds required and other informa- 
tion for proposers may be had at the 
office of the Superintendent of Public 
Works at Albany, N. ¥., at the office of 
the Assistant Superintendent of Public 
Works for the Middle Division at Syra- 
cuse,.N. Y.; at the office of the Assistant 
Superintendent of Public Works for the 
Western Division at Rochester, N. Y.; 
and at the canal office, Spaulding’s Ex- 
change, Buffalo, N. Y. 

Copies of detailed plans or drawings 
may be obtained from the State Engi- 


inclusive. 


neer and Surveyor at Albany, N. Y., upon 
payment to him of the cost of producing 


them. 
Monthly estimates will be paid of 


ninety per centum (90 per cent.) of the 
work done at the contract price. Every 
proposal for said work must be accom- 
panied by a moncy deposit in the form 
of a draft or certified check upon some 
good banking institution in the city of 
Albany or New York, issued by a na- 
tional or state bank in good credit with- 
in the State and payable at sight to the 
Superintendent of Public Works for five 
per centum (5 per cent.) of the amount 
of the proposal. 

The person whose proposal shall be 
accepted will be required to execute a 
contract and furnish bonds within ten 


days from the date of notice of award. 


delivered to him or them in person or 
mailed to-thefaddress given in the pro- 
posal. 

Upon execution of the contract and 
approval of bonds, the certified check or 
draft will be returned to the proposer 
unless the same shall have . been pre- 
sented for collection prior to such time, 
in which case the amount of the deposit 
will be refunded by the Superintendent 
of Public Works. 

The deposits of bidders other than the 
one to whom :ne award of contract shall 
be made will be returned immediately 
after the award has been made. 

The amount of bond required for faith- 
ful performance will.be ten per centum 
(10 per cent.) of the amount of the es- 
timated cost of the work according to 
the contract price, and, an additional 
bond, known as the labor bond, in the 
sum of ten per centum (10 per cent.) 
of the amount of the estimated cost of 
the work according to the contract price, 
will be required as security that the 
contractor will pay in full at least once 
in each month all laborers employed by 
him upon the work specified to be done 
in the. contract. 

In the event that more than one surety 
company is offered as surety on said 
bonds, co-insurance only will be ac- 
cepted. 

Each proposal must be addressed to 
the Superintendent of Public Works, Al- 
bany, N. Y., and must be endorsed on the 
envelope with the name of the construc- 
tion for which the proposal is made. 

Award, if made, will be made to the 
person or persons whose proposal shall 
be lowest in cost to the State for doing 
the work, and which shall comply with 
all provisions required to render it for- 
mal. Before any award shall be made 
the lowest bidder will be required to 
satisfy the Superintendent of Public 
Works of his ability to provide suitable 
equipment and materials for the proper 
performance of the work. 

The right is reserved to reject all pro- 
posals and readvertise and award the 
contract in the regular manner if, in the 
judgment of the undersigned, the inter- 
ests of the State will be enhanced 
thereby. 


DUNCAN W. PECK, 
Superintendent of Public Works. 


Water Works Improvements 


C Rock Hill, S. Cc. 


Sealed proposals will be received b 
the Public Works Commission of th 
City of Rock Hill, S. C., until 3 P. Mm 
January 21st, 1213, for building a Wa- 
ter Works Plant. 


The work will consist of Auxiliary and 
Main Pump Station, Electric Pumps. 
1,000,000 gallon filter plant and reser- 
voir, and about 5 miles of 12 inch pip. 
line to the Catawba River. 


Plans and specifications will be on file 
at the office of the Superintendent at 
Rock Hill, S. C., and at the office of the 
Engineer at Charlotte, N.C. and specifi- 
cations, bidding sheet, etc. will be 
mailed on application to the Engineer 


A complete set of plans will be mailed 
on ayment of $5.00 to cover cost. 


No bid will be considered unless ac- 
companied by a certified check for not 
less than 5 per cent. of the amount of 
bid (said check*to be in no case less than 
$250.00) as an evidence of good faith. 


The right is reserved to reject any or 
all bids. 


J. B. JOHNSON, Chm. 
Engineer: 
GILBERT C. WHITE, 
Charlotte, N. C. 


Chimney 


Tarentum, Pa. 


Sealed proposals, endorsed “Proposals 
for Chimney at Blectric Light Plant,” 
will be received by the Electric Light 
Committee of the Borough Council of 
Tarentum, Pa., until 8 P. M., January 
6th, 1913, at the Borough Hall. All pro- 
posals are to Le addressed to Mr. W. A. 
Gibson, Borough Secretary. 


Proposals will be received for a Chim- 
ney 100 feet high and 60 inches inside 
diameter. To be constructed of either 
reinforced concrete, brick, selfsupport- 
ing steel, or radial block. Each proposal 
must inefOse a detailed drawing show- 
ing all features of the Chimney bid upon. 


Proposals are to include the Chimney 
completely erected on a foundation fur- 
nished by the Borough and the flues to 
two (2) existing batteries of boilers are 
to be connected to the Chimney by the 
Contractor. 


The Borough Council reserves the 
right to reject any or all proposals. 


W. A. GIBSON, 
Borough Secretary. 


LEO HUDSON, 
Engineer, 


McKeesport, Pa. 


U. Ss. ENGINEER OFFICE, Norfolk, 
Va.,. Dec, 20, 1912.—Sealed Proposals for 
dredging in James River, will be 
received at this office until ss o’clock, 
aoe Jan. 20, 1913, and then publicly 
a Pia Informat pion on application s 

: office or a neer Offi 

ich St, Bichmona, Va... EVELETH 
Lt. Col. Engrs. 





December 26, 1912 

















Selling—ENGINEERING NEWS—Section 














Preserves Roads 
Prevents Dust~ 


Elkhart’s Experience with Tarvia 


HEN ordinary macadam is laid on a boule- 
vard where there is considerable automo- 
bile traffic, the macadam will last about a 
year; sometimes it will go to pieces in less time 


than that. At any rate, its life under such con- 
ditions is never long, because plain macadam 
lacks sufficient cohesiveness to enable it to resist 
the thrust of automobile driving wheels. 

Tarvia is a dense, tough, waterproof, viscid 
tar product which can be incorporated into the 
macadam during construction so as to form a 
matrix for the stone. In this construction the 
stone does not ravel or loosen; it is held to its 
work ‘despite automobile traffic. The road re- 
mains smooth, firm and dustless for years. 


A typical boulevard built in this fashion is 
Riverside Drive, Elkhart, Ind., which was con- 
structed in 1909 and 1910, using 23 gallons of 
Tarvia X per square yard. The road com- 
plete cost $1.06 per square yard and proved a 
great success. 


Mr. Amandus M. Smith, City Engineer of 
Elkhart, wrote on October 1, 1912: 


““*To-dzy the road is as good as when construc- 
ted. We feel proud of this boulevard, as it 
proved most satisfactory, and have received the 
finest compliments on this splendid drive.” 

Our experts are ready to show any city or 
town how to get the same results. 


There are three kinds of Tarvia—Tarvia X for road and pavement construction, Tarvia A for surface work and 
Tarvia B for dust suppression and road preservation. The first two are very dense and viscid and require heat for 
application. Tarvia B is applied cold. Booklets free on request. 


Barrett Manufacturing Company 


New York Chicago 


neinnati 


Philadelphia 


Boston 
Kansas City 


St. Louis 
Minneapolis 


Cleveland 


Pittsbur 
Corey, Ala. eh 


Seattle 


The Paterson Mfg. Co., Ltd. :—Montreal, Toronto, Winnipeg, Vancouver, St. John, N.B., Halifax,N.S. 
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Jerome Park Filters 
DEPARTMENT OF WATER SUPPLY, 

GAS AND ELECTRICITY, ROOM 1903, 

13 TO 21 PARK ROW, BOROUGH OF 

MANHATTAN, CITY OF NEW YORK. 

Sealed bids or estimates will be re- 
ceived by the Commissioner of Water 
Supply, Gas and Electricity at the above 
office until 2 o’clock p. m. on 

WEDNESDAY, JANUARY 8, 1913, 

FOR THE CONSTRUCTION OF THE 
JEROME PARK FILTERS, BOROUGHS 
OF MANHATTAN AND THE BRONX. 

The work consists of the construction 
and equipment of 80 mechanical filters 
consisting of concrete tanks having a 
net filtering area of about 2.7 acres; cov- 
ered concrete settling basins having an 
area of about 12 acres, and a capacity of 
about 88 million gallons; a covered con- 
crete filtered water reservoir having an 
area of about 55 acres, and a capacity of 
about 350 million gallons; 5 concrete 
gate chambers, a concrete house for the 
preparation of chemicals, and all piping, 
valves and filter equipment. 

The total excavation amounts to about 
800,000 cubic yards and the total con- 
crete masonry about 350,000 cubic yards. 
A considerable portion of the work is in 
the item for filter equipment, which con- 
sists of piping, valves, strainer system, 
operating tables, apparatus for handling 
and applying chemicals, etc. 

The time allowed for doing and com- 
pleting the work is thirty-six (36) cal- 
endar months. 

The security required is One Million 
Dollars ($1,000,000). 

In addition thereto, a supplementary 
bond in the sum of One Hundred and 
Fifty Thousand Dollars ($150,000) shall 
be furnished by the contractor prior to 
the acceptance of the work and continu- 
ing for six years thereafter to protect 
the City against any claims for infringe- 
ments of patents, due to any work done 
or materials or processes used or in- 
stalled by the contractor. 

The bidder will state the price per 
unit for each item of work contained in 
the specifications or schedule by which 
the bids will be tested. The bids will 
be compared and the award will be made 
to the lowest bidder. 

Any repairs needed due to defects in 
materials or workmanship, shall be 
made by the contractor during a period 
of one year from the completion of the 
work. 

The Commissioner reserves the right 
to reject all bids or estimates if he 
deems it to be to the interest of the 
City so to do. 

A deposit of Twenty-five Dollars ($25) 
will be required from all applicants for 
each copy of the plans and specifications. 
This deposit will be returned if said 
copies of the plans and specifications are 
delivered to the Department within five 
(5) days after the opening of the bids, 
provided they are in good condition. 

Bidders are requested to make their 
bids or estimates upon the blank form 
prepared by the Department, a copy of 
which, with the proper envelope in which 
to enclose the bid, together with a copy 
of the contract, including the specifica- 
tions, in the form approved by the Cor- 
poration Counsel, can be obtained upon 
application therefor at the office of the 
Department, Room 1903, 13 to 21 Park 
Row, Borough of Manhattan. 

Dated November 25, 1912. 

HENRY 8S. THOMPSON, Commissioner. 

See General Instructions to Bidders on 
the last page, last column, of the “City 


Record,” published at 96 Reade St., New 
York City. 
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Drainage Channel Excava- 


tion 


Batavia, N. Y. 
NOTICE TO CONTRACTORS 
Bids will be received at Hotel Rich- 
mond, Batavia, N. Y., on January 3, 1913, 
at 2 p. m., by undersigned Commission- 
ers, for approximately one million cubic 
yards drainage channel excavations in 
the Tonawanda-Oak Orchard swamps, 
Counties of Genesee and Orleans, N. Y. 
Separate sealed bids will be received for 
the work, (A) as an entirety, (B) for 
the main channel, (C) for submains, and 
(D) for lateral channels. Each bid must 
be accompanied either by cash or pre- 
ferably by certified check, payable to 
order of Commissioners, of a responsible 
bank, in case of A for $5,000.00, B for 
$1,600.00, C for $1,000.00, and D _ for 
$2,400.00; which, in case of the success- 
ful bidder, shall be retained until the 
contract is executed and bond of Surety 
Company given, to be forfeited to Com- 
mission in case of failure to execute 
such contract and give such bond. The 
form of the contract and bond to be en- 
into, and all further particulars, 
may be obtained from M. W. Weir, the 
engineer at Elba, Genesee Co., N. Y., 
J. W. Holmes, Batavia, N. Y., or John 
J. Ryan, Medina, N. Y., where the 
proposed contract, specifications and 
plans may be seen. Copies of the plans, 
contract and specifications may be ob- 
tained from said engineer for the sum 
of $5.00. 
The right is reserved by the Com- 
mission to reject any and all bids. 
Dated, December 7th, 1912. 
JOSEPH W. HOLMES, 
JOHIT CROWLEY, 
MORTON A. BOWEN, 
Commissioners. 





OFFICE OF YOSEMITE NATIONAL 
PARK, CALIFORNIA, November 30, 1912. 
—Sealed proposals, in duplicate, will be 
received at this office until 2 o’ciock 
p. m., February 1, 1913, for the construc- 
tion of four reinforced concrete arch 
highway bridges as follows: Bridge No. 
1, One arch, 105 foot span, 12% foot rise, 
and 36 feet clear width. Bridge No. 2, 
One arch, 20 foot span, rise 3% feet, 
width 17% feet over all at crown. Bridge 
No. 3, Same dimensions as No. 2. Bridge 
No. 4, Two arches, 20 foot span each, 
rise 3% feet, and width 17% feet over 
all at crown. Bidders must bid on each 
bridge separately, but may give a lump 
bid on all four bridges, or on any two or 
any three of the bridges. The bridges 
are to be constructed on the floor of the 
Yosemite Valley, and it is suggested that 
prospective bidders personally inspect 
the various sites before submitting pro- 
posals. Each bid must be «accompanied 
by certified check for $500 payable to the 
order of the Secretary of the Interior, 
which sum to be forfeited to the United 
States should the bidder fail to enter in- 
to contract with satisfactory surety to 
the full amount of his bid within 30 days 
from notice of award. The right is re- 
served to reject any and all bids and 
accept bids on any one, two, or three of 
the bridges, as may be deemed most ad- 
vantageous to the Government, Plans, 
specifications, and blank forms of pro- 
posal may be obtained on eee to 
the Acting Superintendent of the Yosem- 
ite National Park, Yosemite, California, 
and may be seen and examined in the 
U. S. Engineer Office, Room 405 Custom 
House, San Francisco, California, and the 
office of The Builder and Contractor, Los 
Angeles, California. WM. W. FORSYTH, 
Lt. Colonel of Cavalry, Acting Superin- 
tendent, Yosemite National rk. Ap- 
proved, Lewis C. Laylin, Assistant Sec- 
retary of the Interior. 





U. 8. ENGINEER OFFICE, Wilmington, 
N. C., Dee. 12, 1912.—Sealed proposals for 
dredging in Pamlico and Tar_ Rivers, 
N. C., will be received at this office until 


12 M., Jan. 11, 1913, and then publicly 
opened. Information on application. 
i Ww. STICKLE, Maj., Engrs. 


Vol. 68, 
Proposal for Constructi: 
of Sewers 
VILLAGE OF LARCHMONT, W) 


CHESTER COUNTY, NEW Yori. 

NOTICE IS HEREBY GIVEN, p. 
ant to law, that the Board of Tru: 
of the Village of Larchmont, in ‘ 
County of Westchester, State of \ 
York, will on the 15th day of Jany 
1913, at 8:30 o’clock P. M., at the ; 
lage Hall in said Village, receive se.) 4 
proposals for the construction of sew. « 
authorized at the annual election, }. 4 
on June 18, 1912, to be constructed ip 
said Village. 

Conditions under which all said p 
posals shall be made, the Specificatio 
plans and detail drawings for the «: 
struction of said sewers and the fo: 
of Contract under which said sewers ;»). 
proposed to be constructed may be o)- 
tained at the office of L. E. Van Ett. n. 
Esq., Engineer, at Nos. 12 & 14 Lawton 
Street, New Rochelle, New York 
Dated, Larchmont, New York, 

December 11, 1912. 

By order of the Board of Trust. 
of the Village of Larchmont, 
* EUGENE D. WAKEMAN, 
Clerk 





Hospital Building Addition 


Oxford, N. Y 
NOTICE TO CONTRACTORS. 


Sealed proposals for addition to Hos- 
pital Building, construction; heatine: 
plumbing, and electric work, at the New 
York State Woman's Relief Corps Home, 
Oxford, N. Y., will be received by Mrs. 
Georgiana Griffith, President of the 
Board of Managers, New York tate Wo- 
man’s Relief Corps Home, Oxford, N. Y., 
until 11:00 A, M. Friday, January 3, 1913, 
when they will be opened and read pub- 
licly. Bids are to be received for each 
division of the work separately, and no 
combination of bids will be considered. 

Proposals shall be accompanied by cer- 
tified check in the sum of 5 per cent. of 
the amount of bid, and the contractors 
to whom the awards are made will be 
required to furnish surety company 
bonds in the sum of 50 per cent. of the 
amount of contracts within 30 days after 
official notice of the award of contract 
and in accordance with the terms of spe- 
cification No. 12070. The right is 
served to reject any or all bids. 

Drawings and specifications may be 
consulted and blank forms of proposal 


re- 


‘obtained at the New York State Wo- 


man’s Relief Corps Home, Oxford, N. Y., 
and at the office of the State Archi- 
tect. Complete sets of plans and speci- 
fications will be furnished to prospective 
bidders upon reasonable notice to and in 
the discretion of the State Architect, 
HERMAN W. HOEFER, Capitol, Albany, 
N. Y. 


A 


DEPARTMENT OF THE INTERIOR 
U. S. RECLAMATION SERVICE, Wash- 
ington, D. C., Decemper 7, 1912.—Sealed 
proposals will be received at the office 
of the United States Reclamation Ser- 
vice, Malta, Montana, until 2 o’elock 
P. M., January 10, 1913, for the construc- 
tion of about two miles of the Dodson 
North Cana!, Milk River Project, Mon- 
tana. The work involves the excavation 
of about 205,000 cubic yards of material 
and is situated on the north side of Milk 
River and adjacent to the main line of 
the Great Northern Railway near Wag- 
ner and Exeter, Montana. For partic- 
ulars, address the Untted States cla- 
gyetion Enrico, Washin i ete c., 

elen ontan or ‘ontana. 
A. P. “DAVIS. Acting Director. 
















December 26, 1912 


Selling—ENGINEERING NEWS—Section 


You Can Underbid and You Can Outwork 
Competition with Austin Trenching Ma- 
chines with Bank Sloping Attachment 


Any Man familiar with practical drainage work 
will appreciate the versatility of the one machine 
that will dig, first, pipe line trenches to 3 ft. wide, 
12 ft. deep and then, sloping bank ditches to 54 ft. 
deep, top width 14 ft. 


rT 























Improved Austin Drainage Excavator 


Any Man familiar with his territory can easily see 
how jobs can be ‘“‘bunched” so that this machine 


can be kept constantly on the move, constantly 
earning its price over and over. One operator 


and one helper run everything. 


The General Construction of this machine is 


steel throughout, alloy steel gears, the ‘“‘wearings,” 
such as bushes and pins on the excavator frame, 
multipedal traction links as well as the digging 
spuds on the self-cleaning buckets, are manganese 
steel. The engine is thoroughly reliable. 


For full details—Catalog No. 202. 


F. C. Austin Drainage 


‘Excavator Co. 
Railway Exchange, Chicago, Ill. 


*‘No more expensive 
to operate than 
steam shovels’’ 


says one contractor, speaking of AUSTIN 
DRAINAGE EXCAVATORS. With one 
of his Austins he cuts 32,000 cu. yds. of earth 
in one month (not counting 4 shif.s)—-with 
another 22,000 cu.yds. of cement gravel, 
working day shifts only. He says these 
figures are typical and that the low cost items 
are even more interesting. 


Soil makes no difference to Austin Excavators. Their manganese-tipped, self-cleaning 
buckets are called on to bear minimum wear because an arrangement tilts them DOWN 
AND FORWARD as they bite, avoiding the scraping that quickly wears out all other 


dirt excavators. This detail is typical of the perfection of these machines. 
rfect ditches, perfect in bank, bottom, berm, spoil, alignment and DURA- 


want 
BILITY 


If YOU 


Send for Records and Catalog C 


F. C. Austin Drainage 


Agents Wanted in Open Territory 


Excavator Company 
Railway Exchange, Chicago, Ill. 
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Paving 


Clinton, Iowa. 


SEALED PROPOSALS will be received 
at the office of City Clerk, Clinton, Iowa, 
until 8 o’clock P. M. on the 14th day of 
January, 1913, for a street improvement 
consisting of the following approximate 
quantities: 

36,800 sq. yds. concrete or brick pav- 
ing. 

11,000 lineal feet combined curb and 
gutter. 

Certified check, $1000.00. 

Plans and specifications and forms on 
file with the City Clerk or City Engineer. 

Cc. J. REUSCHE, 
City Clerk. 
J. G. THORNE, 
City Engineer, 


317 Howes Block. 





U. S. ENGINEER OFFICE, 415 Cus- 
tomhouse, Cincinnati, Ohio, Noy. 26, 1912. 
—Proposais for use of U. S. land and 
unused water at U. S. Dams 3, 4,5 & 


6, 


Muskingum River, at Lowell, Beverly, 
Luke Chute, and Stockport, Ohio, re- 
spectively, in whole, or in art, for 


twenty-two years, will be received here 


until 10 A. Dec. 31, 1912, and_then 
opened. Details on application. L. H. 
RAND, Maj., Engrs. 





U. S. ENGINEER OFFICE, Wilming- 
ion, N. C., Dec. 7, 1912.—Sealed proposals 
for furnishing f.o.b. cars, Wilmington, 
N. C., about 1,000 tons of steel sheet pil- 
ing for Lock and Dam No. 1, on Cape 
Fear River at Kings Bluff, N. C., will ce 
received at this office until 2 P. M., Dec. 
26, 1912, and then publicly opened. In- 
formation on application. H. W. 
STICKLE, Maj. Engrs. 


peer. 


Ask Any Famous 
Architect— 


ENGINEERING NEWS 


U. S&S. ENGINEER OFFICE, Jackson- 
ville, Fla., November 27, 1912.—Sealed 
proposals for dredging and rock exca- 
vation in channel from Clearwater Har- 
bor to Tampa Bay, Florida, will be re- 
ceived at this office until 12 o’clock noon, 
December 30, 1912, and then ublicly 
opened. Information on application. 
J. R. SLATTERY, Capt. Engrs. 





DEPARTMENT OF THE INTERIOR, 
U. 8S. RECLAMATION SERVICE, Wash- 
ington, December 13, 1912.—Sealed pro- 
posals will be received at the office of 
the United States Reclamation Service, 
Los Angeles, California, until 2 o’clock 

.m., January 22, 1913, for furnishing hy- 

raulic and electrical epogcatue for St. 
Mary Storage Unit, Milk River Project, 
Montana. For particulars address U. S. 
Reclamation Service, 605 Federal Build- 
ing, Los Angeles, California, or Wash- 
ington, D. Cc. A. P. DAVIS, Acting Di- 
rector. 





U. S. ENGINEER OFFICE, 337 Federal 
Building, Detroit, Mich., November 26, 
1912.—Sealed proposals for excavating a 
lock pit at Sault Ste. Marie, Michigan, 
will be received at this office until 12 M., 
December 31, 1912, and then publicly 
opened. Information on aplication. 

ASON M. PATRICK, Lt. Col., Engineers. 





U. S. ENGINEER OFFICE, Wilming- 
“ton, N. C., Dec. 10, 1912.—Sealed pro- 
osals for furnishing and delivering lon 


eaf pine piling for the construction o 

Lock and Dam No. 1, at Kings Bluff, 

N. C., will be received at this office until 

12 M., Jan. 9, 1913, and then publicly 

opened. Information on _ application. 
. W. STICKLE, Maj., Engrs. 





FORT TOTTEN, N. Y.—Sealed pro- 
posals for constructing macadam roads, 
cement walks, etc., at Fort Totten, N. Y., 
will be received here until 2 P. M., Jan. 
15, 1913, and then publicly nee In- 


formation furnished upon application to 
QUARTERMASTER. 
TREASURY DEPARTMENT, OFFICE 


OF THE SUPERVISING ARCHITECT. 
Washington, D. C., December 16, 1912.— 


what he thinks of “‘Koh-i-noor’’ 


Pencils and Tracing Cloth. He 
will tell you they are without a 
The great architects, almost 
without exception, use “*Koh-i- 
noor”’ Pencils and ‘‘Koh-i-noor”’ 
Tracing Cloth because they find 
them more satisfactory in every 


NewYork The 





Vol. 68, No. 96 


Sealed proposals will be received a; 
office until 3 o'clock p. m. on the 6t! 
of January 1913, and then opened, f 

electric a elevator in the U 
States post office, Portland, Me., ;; 
cordance with the drawing and spe: 

tion, copies of which may be obtain. 
this office at the discretion of th: 
pervising Architect. OSCAR WEN1L 

TH, Supervising Architect. 





FABRICATED STEEL AND FI! p~) 
RIVETS—Sealed proposals will b: : 
ceived at the office of the Purchas .¢ 
Agent, Bureau_of Supply, Manila, |. || 
until 8 a.m., January 15, 1913, and it 
the office of the Insular Purgthas¢ 
Agent, Bureau of Insular Affairs, Rin 
1530, 17 Battery Place, New York (i:\, 
N. Y., U. S. A. until p.m, January 
14, 1913, and then publicly opened, jor 
furnishing all the fabricated steel and 
field rivets for: 

Two spansat 90'0") 

One span at 1 eerh for Nueva Ecija 
One span at 130’0” 

bridges 

Seven spans at 160’0” for the Lavic 

! Bridge, Ilocos Norte. 

span at 160°0” for the Ruzio 

Bridge, Isabelx, 

for the Government of the Philippine 

Islands. 

Envelopes containing proposals should 
be plainly marked “Proposal for Fabri- 
cated Steel for Nueva Ecija, Laoag, ani 
Rugao Bridges.” 

Instructions to bidders, general condi- 
tions, proposals, plans and specifications 
may be obtained and examined at the 
office or offices above named. Addition:l 
information will be furnished upon ap- 
plieation. 

idders are reqnemed to be present 
at,the time stated above when bids for 
the work will be opened. 

Address all communications to 


One 


“The 


Purchasing Agent, Bureau of Supply, 
Manila, P. I,” or “Insular Purchasing 
Agent, Bur of Insular Affairs, Room 


1530, 17 Battery Place, New York Cit) 
N. ¥., U. SA.” 





ADDITIONAL PROPOSAL ADVERTISE- 
MENTS ARE ON PAGE 46 


The Austin Motor Road Roller 


NO SMOKE 
NO SPARKS 


NO BOILER 
TROUBLES 


NO WATER 
TEAMING 


We also manufacture: Rock Crushers, Road 
Graders, Scarifiers, Sprinklers, Sweepers, etc. 


Austin- Western Co., Ltd. Chicago 











way than other makes—because 





high grade work must be done with 
high grade materials. 


FOOTE 








‘*Koh-i-noor”’ Pencils rarely ever break, thereby saving 
much time, labor and annoyance. The gentle, smooth 
touch of the ‘*Koh-i-noor”’ leads makes writing a pleasure. 
‘*Koh-i-noor”’ Pencils cost 10 cents each, are made in 17 

, and will outlast six ordinary pencils. 
*Koh-i-noor”’ Tracing Cloth is up to the same stand- 
Its crystal clear surface is uniform in shade, perfectly 


de 


ard. 
ink resistant, practically pin-hole-free. 
copying. 


«eé 


Sample rolls free on request to 


L. & C. Hardtmuth, Makers 


London, Eng., and 34 East 23rd Street, New York City 





ng 
oh-i-noor”’ Tracing Cloth is made in rolls 24 yards 
long and 30-36-40-42-48 and 54 inches wide. 
















Just try one. 


Fine for Photo 


Miniature 


Ground Level Charging 
Surplus Drum Capacity Speed and Satisfaction 





FOOTE CONCRETE MACHINERY COMPANY, 106 $. La Salle Stfect, Chicage 
Agents 


W. H. WILCOX CO., 16 Moffatt Avenue, Binghamton, W. Y. 
FOOTE-EHRBAR-WILCOX CO., 55 Washington Street, New York 


E. J. McHARG & COMPANY, 3 Crandall Street, Binghamton, W. ¥. 
Ohio, Eastern Michigan and Western Penna. Agents 


FOOTE CONCRETE MACHINERY CO, 40 Natoma Street, Sen Francisco 
HALLIDIE MACHINERY COMPANY, Seattle and Spokane 


Made by Foote Mfg. Co., Nunda, I. ¥. 


BATCH MIXERS 
Guaranteed Efficiency 


Western and Southern 


Eastern Agents 


Pacific Coast 
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Blaw Steel Forms 


FOR. 


CONCRETE CONSTRUCTION 


ARE IN USE ON 





















Houses, warehouses and factories. 
Walls, foundations and reservoirs. 
Tanks, silos, and grain bins. 
Sewers, aqueducts and drains. 
Subways, tunnels and shafts. 
Columns, beams and girders. 
Sidewalks, curbs and gutters. 
Bridges, caissons and cofferdams. 


Our experience in furnishing forms for over 6,000 
contracts is at your service. 


WRITE US ABOUT YOUR WORK AND WE WILL SEND YOU 
LITERATURE ON THE SUBJECT. 


The “Second Best” Wagon 


Ask the next five dump wagon sales- 
men you see, what wagon they con- 
sider ‘‘second best’’ and see what they 
tell you. Watson salesmen are barred 
on this test, of course. Try it. 


Watson Wagon Co., Canastota, N. Y. 


“The World’s Largest Dumping Wagon Builders” 


. Branch Offices: 

New York, 256 Broadway. Philadelphia, 604 With- 
erspoon Building. Pittsburgh, 1102 Farmers Bank 
Building. Buffalo, 1411 Main Street. 


BlawSteel ConstructionCompany 


GENERAL OFFICES: 
Westinghouse Building, PITTSBURGH 
Chicago—917 Ashland Block New York—165 Broadway 





An Interesting Re-Order 





There’s Longer Wear In 


Eagle Dump Wagons 


Larger wear, because we put such 
good material and workmanship into 
them. 


Last year Levy & Levy of Muskogee, Okla- 
homa bought ten (10) TROY Asphalt Wagons. 
, They had tried out every other asphalt wagon 
on the market-—-to their sorrow. G. A. Heman 
of St. Louis told them to buy TROYs. He 
had been through the same experience and 












You are safe if you stipulate Eagle 
Dump Wagons. They are widely 
known and sold in car lots to con- 
tractors who want the best service plus 
the highest economy. 


Write for the Eagle Booklet. 















Auburn, New York 





The Eagle Wagon Works 


TROYs had solved his problem. 


On December 9th, Levy & Levy ordered ten 
more TROYs by mail—unsolicited. Their 
letter said their wagons were absolutely satis- 
factory and just what they had been looking for. 


How about you? Better get Catalog 
2N and let us make you a price. 


‘The Troy Wagon Works Co. 


Race and Walnut Streets 


TROY, OHIO 








eae we esate ee 
Be pica in 8 AE nant UO t 
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FILTERS 


GRAVITY and PRESSURE TYPES 


Owners of the 
NEGATIVE HEAD FILTER PATENT 


LICENSEES 


Pittsburgh Filter Mfg. Co. 
Norwood Engineering Co. 
Roberts FiltergMfg. Co, 


Write for booklet ‘‘Mechanical Filtration” 


THE NEW YORK CONTINENTAL JEWELL FILTRATION COMPANY 


111 Monroe Street, CHICAGO 


The Way to Good Country Roads Is to Surface Them with Warrenite 


Stop and think what you are now spending repairing your worn-out Maca- 
dam Roads. 

Is it economy to continue this Eetatnene ae , when Warrenite the 
permanent one road surface can be had at a lo 

WARR E is a modified form of the BITU ir HIC STREET 
ment adapted to meet the conditions which prevail on country roads and te 
quirements of the modern automobile traffic. 


— country road surface can be laid on either old macadam or con- 


Ww ‘ARREN ITE is being adopted from coast to coast. Fall in line and sur- 
“es with WARRENITE surface, which can be had at 


RRENITE is a country road surface which has proven to be the best 


for country road automobile and horse traffic, and is most economical, dura- 
bility considered. 


All contractors experienced in the building of highways may compete 
for contracts for the Warrenite road surface, purchasing from us at our plant, 
located near the work, the surface material ready to be laid as they would pur- 
chase pes inz blocks from the manufacturers of the blocks. 

Write today for WARRENITE circulars, specifications and form of Mixture 
License Agreement available to all contractors, and learn more about this mod- 
ern ideal, permanent country road surface. 


WARREN BROTHERS COMPANY 
Executive Offices - 59 Temple Place, Boston, Mass. 


” Dis ; 
New York, N.Y. “hicago, ; uM. YW. Los Angeles, Cal. 
50 Church St. 10 So. LaSalle § 49 West Ave. 926 Calif. Bidg. 


Journal Bidg. 


A Pavement As Smooth As 
Asphalt—Ten Times The Wear 


Made possible by the quarrying of a particularly fine grained granite. 
As smooth as asphalt unaffected by heat—don’t wear out. 


GRANITE 
Paving Blocks 


Quarries :—Vinal Haven, Maine, Alexandria Bay, N.Y. 


Our quarries are fully equipped with modern derricks and machinery. 
We are prepared to make prices for export. Can ship by rail or water 
promptly to any destination. Write 


J. LEOPOLD & CO., new*¥ore 


Cable Address: Granite, N. Y. 


DR. CHAS. F. MCKENNA 
Hudson Terminal Building, 
50 Church Street, 
New York City. 


Complete Facilities for Testing 

and Inspection of Materials, 

Technical Investigations, 
Process Work, etc. 


15 Broad Street, NEW YORK 


SS 


What One Contractor Accomplished with 


HOTCHKISS 
STEEL CURB AND GUTTER FORMS 


Lineal feet built, 9983. Time, 200 hours. Labor 
force, 16 men. Forms used, 160 ft. Labor Cost, 
8.3 cents per lineal foot. Users of wooden 
or any other forms, match it if you can! Write 
for free booklets. 


HOTCHKISS LOCK METAL FORM CO. 
Dept. WN. Binghamton, WN. Y. 


The Miller Siphon 


For Flushing Sewers 


TAYLOR 3 SEWAGE 
NOZZLES DISPOSAL 
and t ATR-LOCK 
RISERS exces }}) CONTROLS 


THAT'S 
ALL 


Send for Write for 
Catalog Discount 


Pacific Flush-Tank Company 
Chicago New York 
Representatives IMHOFF Patented TANKS 


ROEBLING CONCRETE FIREPROOFING 
ROEBLING EXPANDED METAL LATH 
ROEBLING STANDARD WIRE LATH 


THE ROEBLING CONSTRUCTION COMPANY 
New York 


THE SESSIONS FOUNDRY Co. 
BRISTOL, CONNECTICUT 


SEWER and SUBWAY 


Sewer Catch-Basin 
Castings, DE 


—TO ORDER — 
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The Parsons Trench Excavator is appreciated most by 
those that have used it the longest, and who continue 
to use it day after day. 


Our satisfied customers helped 
to build our business. Most 
any trench excavator manu- 
facturer can give you good 
arguments in favor of his ma- 
chine. We prefer to give 
you good service and in that 
way let the machine settle 
the matter as to its dura- 
bility, speed, economy, 
adaptability, and great 
money earning power. 


Inefficient machinery is ex- 
pensive to operate, wastes time 
and labor and eats into your 
profits. The Parsons makes 
you the largest profits, because 
it does the best work, in the 
shortest time, at the least cost. 
If you want to do more and 
better work, and make big- 
ger profits put a Parsons 
Trench Excavator on your 
next job. 


It excavates any trench from 
twenty-eight to seventy-eight 
inches in width, and any 
depth to twenty feet. 


Send for our latest catalog 
which describes the 


THE G. W. PARSONS COMPANY Newton, Iowa. Parsons in detail. 


TRENCH MACHINES 


We sell and lease All Kinds of Hoisting and Conveying 
Machines for Trench Work. 
Catalogue Sent Upon Request. 


Carson Trench Machine Co., Boston, Mass. 
BRANCH OFFICES: Rese Gullding, Cieveland; 318 St. James St, Montreal. 


Garbage Disposal Plants 


Complete Plants for Large or Small Cities 


THE C. O. BARTLETT AND SNOW CO. 


U. S. A. 





You can cut blasting costs 


by the 
Keystone Way 


Much better than an undecided, haphazard 
choice of explosives is to put your problem up 
to a board of men who know blasting—who 
specialize on it. 

Keystone has such a board. Maintained 
for your consultation—service gratis. 


The U. S. Government is hard to please 
yet it has used 25,000,000 Ibs. of Keystone 
in building the Panama Canal. 





BLEACHING POWDER 


(Chloride of Lime) 


For Purifying Water and Sewage Disposal. 


HOOKER ELECTROCHEMICAL co. 
40 Wall Street, New York Plant: Niagara Falls, N. Y. 
















A Trench Digger wi hout a differential, friction clutch or 
complicated gearing or mechanism to get out of order. 


IT’S THE ““MONAHAN” 
And this is only one of several respects in which THE MONAHAN is dif- 


ferent and beter. If you are interested in trench digger efficiency, it 
will surely you to send for a copy of the “Monahan Trench Digger 
get full details. 


Ss ae 







Keystone National Powder Co. 
Emporium, Pa. 








i 
1 


\ 
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Sewer in Compressed Air 


Tunnel 


PASSAIC VALLEY SEWERAGE COM- 
MISSIONERS 


Newark, N. J. 


NOTICE TO CONTRACTORS: 


Notice is hereby given that the Pas- 
saic Valley Sewerage Commissioners 
have designated Tuesday, the fourth day 
of February, nineteen hundred and thir- 
teen, at two o’clock in the afternoon, 
as the time when they will meet at 
their usual place of meeting, Essex 
Building, Clinton Street, Newark, New 
Jersey, to receive proposals, in writing, 
for the construction of Section 7 of the 
Main Intercepting Sewer, in compressed- 


air tunnel, in the City of Newark, New 
Jersey. 

Particulars that may enable Contrac- 
tors to judge of the character of the 


work are given below: 


APPROXIMATE QUANTITIES: Section 7. 
Item 1. Excavation in Earth, Rock, or 
Rock and Earth together, in com- 
pressed-air tunnel, for 135-inch 
ecircuflar concrete sewer, and all 
appurtenant work, 
4930 linear feet. 
Item 2. Excavation in Earth, Rock, or 
Zarth and Rock together, in com- 
pressed-air tunnel, for 141-inch 
circular concrete sewer, and all 
appurtenant work, 
8800 linear feet. 
Item 3. Concrete masonry, in compressed- 
air tunnels and shafts, made 
with Portland cement mortar, 
and including all appurtenant 
WOChas <2kvees 30,000 cubic yards. 
Item 4. Brick masonry, in shaft man- 
holes, laid with Portland cement 
mortar, and all appurtenant 
WUE i cdeccernee 300 cubic yards. 
Drawings, form of contract and speci- 
fications, and blank form for proposal 
may be obtained at the commissioners’ 
office from William M. Brown, Chief En- 
gineer. 
The Commissioners rese ‘ve the right 
to reject any or all bids. 
PASSAIC VALLEY SEWERAGE 
COMMISSIONERS. 
JOHN 8S. GIBSON, Clerk. 
Devember 17, 1912. 








Surfacing Highways 


CATSKILL AQUEDUCT 
CONTRACT 134 

SEALED BIDS will be received by the 
Board of Water Supply, at its offices, 
seventh floor, 165 Broadway, New York, 
until 11 A. M. on Tuesday, January 21, 
1913, for Contract 134 for surfacing with 
vitrified brick block, highways around the 
Ashokan reservoir, in the towns of Olive, 
Marbletown, Hurley, Woodstock and 
Kingston, Ulster County, New York. 

At the above place and time the bids 
will be publicly opened and read. Pam- 
phlets containing information for bid- 
ders, and contract drawings can be ob- 
tained at the above address by deposit- 
ing the sum of Ten dcllars ($10.) for 
each pamphlet. For further particulars 
see information for Bidders. 

CHARLES STRAUSS, 
President, 
CHARLES N. CHADWICK, 
JOHN F. GALVIN, 
Commissioners of the Board 
of Water Supply. 
JOSEPH P. MORRISSEY, 
Secretary. 


U. S. ENGINEER OFFICE, Jackson- 
ville, Fla., Dec. 23, 1912.—Sealed pro- 

sals for furnishing material and rais- 
ng jetty at entrance to St. Johns River, 
Fla., will be received at this office until 
12 o’clock noon, Jan. 23, 1913, and then 
publicly opened. Information on appli- 
eation. J. R. SLATTERY, Capt. Engrs. 


Wants 
Mechanical and Electrical Engineers 


M. J. ULRICH, M. E., Member A. S. M. 
E. and Verein Deutscher Ingenieure; 18 
years chief engineer and chief draftsman 
for the Déane Steam Pump Co., Holyoke, 
Mass.; 10 years mechanical engineer and 
chief draftsman for the Alberger Con- 
denser Co., New York City; due to busi- 
ness consolidation is open to proposition 
for a position; has most reliable charac- 
ter and extraordinary ability in steam, 
condensation, evaporation, pumping ma- 
chinery, designing and manufacturing, 
superintendence; references as above; 
New York City or vigswar preferred. 
Address 570 West 182d St., New York. 

MECHANICAL ENGINEER, 12 years’ 
experience design, construction and re- 
pair dredges and contractors’ plant; em- 
ployed; references. Box 744, Eng. News. 


Civil Engineers 


GRADUATE ENGINEER desires posi- 
tion; railroad maintenance and con- 
struction, water supply, steam and hydro- 
electric plants, heavy electric traction, 
operation and earning reports, shops and 
terminals. Box 588, Eng. News. 


CIVIL ENGINEER, 35; ten years’ con- 
tinuous experience on public works; rail- 





road location and construction; good 
knowledge Spanish; South, or Latin 
America preferred; after Dec. 20. Box 


769, Eng. News. 


1904 GRADUATE C. E., experienced in 
structural désign and construction, office 
and field; good executive; desires re- 
sponsible position with general contrac- 
tor. Box 775, Eng. News. 


CIVIL ENGINEER, 12 years’ experi- 
ence in responsible charge, railways, mu- 
nicipal engineering, real estate develop- 
ment, state highway construction; South 
or West preferred. Box 779, Eng. News. 


CIVIL ENGINEER, over ten years’ con- 
tinuous and varied employment; field 
and office; mostly with present employ- 
ers, trunk line railway, on maintenance, 
structural work and in charge on con- 
struction, desires change. Box 823, Eng. 
News. 

GRADUATE ENGINEER, eight years’ 
experience on railway and general en- 
gineering work, mostly in charge, is will- 
ing to accept, moderate salary for perma- 
nent position; best references; railwa 
or development work preferred. Box 822, 
Eng. News. : 


CIVIL ENGINEER, age 36, technical, 
15 years’ experience railroad preliminary, 
location, construction, valuation, chief 
draftsman, assistant engineer, contrac- 
tors’ engineer and superintendent, mu- 
nicipal, industrial and U. 8. river and 
harbor improvement; can design, detail 
and superintend construction. Box 815, 


Eng. News. 

GRADUATE ENGINEER, five years’ 
experience railroad land, bridge, seeks 
opening chief of party, any location. 
Box 814, Eng. News. aS 

CIVIL ENGINEER, American, graduate 
German Technische Hochschule, two 


years’ experience in railroad and hydrau- 
lic engineering, wants position. Box 817, 
Eng. News. 


Bridge and Structural 


STRUCTURAL ENGINEER, with 12 
years’ experience in building and bridge 
work, reinforced concrete, desires posi- 
tion as designer. Box 818, Eng. News. 


Surveyors 
EXPERIENCED INSTRUMENTMAN, 
draftsman, desires position. Box 793, 
Eng. News. 


Draftsmen 


YOUNG MAN, technical education, now 
employed as tracer, seeks similar posi- 
tion with construction concern; salary 
and location immaterial. Box 812, Eng. 

ews. 


STRUCTURAL DRAFTSMAN, gradu- 
ated civil engineer, with 3% years’ ex- 
gordence on bridge and structural work, 

esires position in New York City. Box 
$24, Eng. News. 


Superintendents etc. 


ENGINEERING SALESMAN—Positi 
wanted by college graduate; eight yeare 
experience; best references. x 768, 
Eng. News. 
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RESPONSIBLE POSITION wan: 
= reinforced-concrete design. 
estimator; ten years’ experience: , 


structural engineer. Box 743, Eng 


CONTRACTORS’ ENGINEER, 
M. Am. Soc. C. E., technical er: 
wide experience structural stee] 
forced concrete, foundations, all b: 
building construction and _ esti: 
gece executive; minimum salary, 

ew York interview. Box 808, Eng 


CONTRACTING ENGINEER, des 
and draftsman, with extensive and 
cessful experience in securing orde, 
structural steel, truss construction 
desires change of geweies: can pron 
design work in field; complete, ac: 
estimates of shop costs and close 
tracts; Al_ reference Address 
neer, 211 Atlantic Ave., Atlantic City. 


GENERAL SUPERINTENDENT 
building construction, 20 years’ ex, 
ence; have had charge of large 0), 
tions in New York ty and elsewh 
will locate anywhere. Box 816, | 
News. 


CARPENTER-FOREMAN on reinfor.-d 
concrete construction ‘Wants posit 
eight years’ experience; any system: !) st 
references. Box 819, Eng. News. 


Situations Open 


SEVERAL FIRST-CLASS CHECK |!:s 
AND DETAIL DRAFTSMEN wanted »): 
structural work; no others need app! 
give experience, references, salary «© x- 

ected and when available first leti«) 

ox 754, Eng. News. 


EXPERIENCED MANAGER wanted to 
take charge of manufacturing machin. 
and carpenter shop; one who is famili 
with modern shop practice and systeins 
and who is capable of reorganizing « 
shop doing a business of $300,000 a yea: 
state experience, salary expected 
give reference, Box 777, Eng. News 


DRAFTSMEN wanted at once; men 
familiar with traction engine, steam 
roller, concrete mixer, or similar wor! 
steady work for right men. Box 753 
Eng. News. 

DRAFTSMAN — Company building 
large line of centrifugal pumps wants 
man to take charge of drafting room 
must be familiar with designing of high- 
speed turbo-type pumps. Box 786, Eng 

ews. 

ENGINEER wanted with practical «x- 
perience supervising the running and 
construction of large plant, as assistant 
to chief engineer and represent him dur- 
ing his absence; must be able to tak: 
charge of drawing room and design of 
building and machinery: knowledge of 
manufacturing sugar preferred; stat: 
previous experience, age and salary de- 
sired. Box 820, Eng. News. 

MANAGER of New England factory 
seeks an assistant technical graduate 
with actual experience in manufacturing: 
state age, experience and pay received 
in former positions. Box 821, Eng. News. 

STRUCTURAL ENGINEERS—One or 
two engineers, experienced in design and 
construction of factory buildings. App); 
by. letter, giving education, experience. 
references and salary expected, Turner 
Construction Co., 11 Broadway, New York 


Miscellaneous Wants 


PAVING—Position desired by engineer 
as representative paving company: ex- 
perience on both construction and pro- 
ppotion: best references. Box 764, Eng 

ews. 


GOOD NEWS awaits R. D. Rathburn. if 
he _ will communicate with Knudlem, 
Enid, Okla. 


TEN-TON TRUCK wanted, new or sec- 
ond-hand, suitable for mounting a hoist- 
ing engine on. Box 815, Norfolk, Va. 


CIVIL GRADUATE, 27, five years’ con- 
struction experience, desires connection 
with contractor; estimator, field assist- 
ant, business getter; small investment. 
Box 813, Eng. News. 


SECOND-HAND 15-in. hydraulic dredge 
machinery in first-class condition for im- 
mediate delivery; in reply state make 
panes ee ane 5 ve awe : en 

> ce and other - 
mation ox $11, Eng News. a 

SECOND-HAND 65- or 170-ft. boom 

price, jocation” male thd earliest acliv 
i on, make and e - 
ery. Box 810, Eng. News. — 

ONE SECOND-HAND standard gage 
double truck locomotive crane wanted: 


and 


m, $6 to 60 ft. long, equi with 
two-rope, 1%- to 2-yd. clamshell bucket: 
capacity of crane, "Nuaket ful of. wet 


sand at maximum radius; } 
steam; inclosed cab. Box 808. te News: 





December 26, 1912 


YOUNG ENGINEER, steady, feliable, 
energetic, wants Philadelphia represen- 
tation for erogremsive manufacturing 

Box 776, Eng. News. 


.Agencies and Bureaus 
MECHANICAL DRAFTSMEN—We al- 
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volumes at $3.25 per volume, or $85 for 
the set; also transactions of American 
Society of Civil Engineers, bound, from 


concern. = mave cole vee meek men, a en a ott 1812, aenearye. ae Kastl, 
ANT PU SE, = cate wit r. Harrison, e Engineering 7 Delaware Ave., Albany, N. Y. 

PRL iy Rad eae pF Fy 4 Agency, Inc., Monadnock Block, Chicago. . 

pavementa; will pay cash if price is rea- SEVERAL DRAFTSMEN and engineer- AMERICAN PATENT (issued some 

sonable. Box 801, Eng. News. ° ing graduates wanted. Cleveland En- time ago) for utilizing steam engine 
WANTED—Young college graduate gineering Agency, Cleveland. exhaust for feed, is offered for sale for 

(either 1912 or 1911) engineer, to take $20,000, the inventor lacking means; in 

financial are Som sanwacior, with For Sale a test plant 40% coal was saved against 

over ’ atmospheric exhaust; the plant works 

New York City and vicinity. Box 780, ENGINERING NEWS, bound-in half erfectly. Address N. S. 2805, care of 


Eng. News. 


Second Hand Transits And Levels Fer Sele 


2—No. 2 A “Buff” Transits with level to telescope. 
2—Gurley Transits with level to telescope. 
2—Gurley eee Wye Levels. 

2—Stackpole Engineer's Wye Levels. 


Send for our complete list. 
The Engineering Agency, Inc., Monadnock Block, Chicago 






For Sale 


One 65 ton Vulcan Steam Shovel, 2} yd. dipper, air 
brakes, in absolute perfect order, just out of shop hav- 
ing been thoroughly overhauled. Forsale ata bargain. 
We carry a large supply of contractors equipment. 
Favor us with your inquiries. 


Frank T. Craven 30 Church St., New York City 













hen you are in a hurry 


for an engineer, surveyor, draftsman, or in fact any 
technical man, a Situation Open ad. in ENGINEER- 
ING News will place you in touch with the largest number 
of men in the shortest time. Advertisements received 
Wednesday morning will be inserted in the Situation Open 
columns of the issue of the following week. 


The Article 
You Most Want 
To Read 


The article that is of most value to 
you in your work and your profession is 
bound to be in that copy of ENGINEERING 
NEws which you miss. 


It’s the contrary nature of things. 
It’s the story of the last match and the 
only train and the collar-button and the 
dinner party. 


So don’t let Gaps occur in your 
file of ENGINEERING News. Keep it 
complete. 


Renew your subscription before it 
expires. Why not send it in now while 
the thought’s in your mind? 





leather, years 1898 to 1911, inclusive, 28 


udolf Mosse, Berlin, 8S. W. 19, Germany. 


FOR SALE 


Conveyor Rollers and Framework 


2 sets each of rollers and framework for 60’ x 36”; 
95’ x 32”; 112’ x 32”, Robins Conveyors, complete. 
One set of rubber belts, complete, for above con- 
veyors. 

Motors 


2—10 H. P., 220 V., 665 R. P. M. 
2—15 H. P., 220 V., 1012 R. P. M. 
2—i5 H. P., 220 V., 
2—25 H. P., 220 V., 


For further information, address 


Empire Engineering Corporation 
707 White Building Buffalo, N. Y. 


FOR SALE 


New ‘and Used Concrete Mixers and Hoisting Engines of all 
kinds for immediate delivery, will sell at a sacrifice. Get our 
prices before buying. 


CHICAGO BUILDERS’ SPECIALTIES CO. 
Old Colony Build'ng Chicago, Ill. 


Western 


Advertisers 


may have their WANT and 
FOR SALE Advertisements 
KEYED TO OUR 


Chicago Office 
1138 Monadnock Block 


and in that way save con- 
siderable time in forwarding. 


Want Ads received at our Chicago Office on the 
Saturday preceding publication will be inserted 
in classification. 
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Second Han 





d Equipment 









Plate Girder Spans In Stock For Sale: 


We have stored at our Memphis plant several Girder 
Spans, as listed below, which were manufactured for a 
Southern R.R. extention on which work has been tem- 
porarily suspended. 


For Sale or Rent 














EVERYTHING FOR THE CONTRACTOR 


Locomotives, Steam Shovels, Boilers, 















Cooper’s E-50 Loading, Specifications 1906. 


Two Deck Spans 92’ 6” and One Deck Span 82’ 6”. 
92’ 6” o to o of Girders. 

















82’ 6” o to o of Girders. ° . . 

Girders 7’ 0}” Deep Back to Back of Angles Engines, Derricks, Pumps, Com- 
jirders 8’ 0” c toc . “8 2 

10’ 0 Base of Rail to Masonry pressors, ete. Your inquiries solicited. 
in Shoes 


Weight of 82’ 9” Span, 89,680 Ib 
Weight of 92’ 6” Span, 113,445 lb. each 
Five Deck Plate Girder Spans 80’ Each. 
80’ 0” o to o of Girders 
Girders 7’-4” Deep Back to Back of Angles 
Girders 8’ c to c 
9’ 63” Base of Rail to Masonry 
Pin Shoes 
Weight 87,250 Ib 
Two Through Plate Girder Spans 80’ 0”. 
80’ 0” o to o of Girders 
Girders 7’ 63" Deep Back to Back of Angles 
Girders 15’ 2” ¢ toc 
14’ 0” in Clear 
4’ 8” Base of Rail to Masonry 
Pin Shoes 
Weight 120,560 lb. per span 
One Deck Plate Girder Span 60’ 0”. 
60’ 0” o to o of Girders 
Girders 6’ 0 §” Deep Back to Back of Angles 
Girders 6’ 6” c toc 
6’ 93”" Base of Rail to Masonry 
Weight 47,000 Ib. 
One Through Plate Girder Span 60’ 0”. 
60’ 0” o to o of Girders 
Girders 6’ 0}” Deep Back to Back of Angles 
Girders 14’ 4” ¢ toc 
3’ 1” Base of Rail to Masonry 
13’ 2” in Clear 
Weight 72,115 Ib. 


Prices will be quoted upon application to 


Virginia Bridge aad Iron Company 


General Offices Roanoke, Va. 








Henry A. Hitner’s Sons Co. 


Station K. Philadelphia, Pa. 



































RELAYING RAILS 


750 tons 40 Ib. rails Pennsylvania 
225 tons 56 lb. rails Pennsylvania 







250 tons 70 Ib. rails New England 
Other weights in stock. Immediate shipment. 


HYDE BROTHERS & CO., Pittsburgh, Pa. 






























Steel Bridge For Sale 


Through Pratt Type, pin connected, span 80 feet center to 
center of end pins, depth of truss 19 fe et, designed for uni- 
form live load of 140 pounds per sq. ft. ora moving concen- 
trated load of 40,000 pounds. 


Lou B. Cleveland, Watertown, N. Y. 




















Lecomotives—Steam Shovels—Rails—For Sale. 


‘Ten 9x14 Perter Contractors’ Dinkeys; excellent condition: 36” gauge 
One 10x16 Porter Contractors’ Dinkey; excellent condition, 36” gauge, 
Several standard-gauge Manhattan Elevated Forney-type otives. 
Also 50 other standard and 36” gauge engines, from 10 to 75 tons, 












LOCOMOTIVES 


Four-wheel type:,t thoroughly overhauled; modern; 
igh working pressure 


















Aso six other excellent Steam shovels. Several lots of relaying raile, Gn Sao. nth en wt ake ee 
Write us for prices and terms » saddl 
BIRMINGHAM RAIL & LOCOMOTIVE CO.. Birmingham, Ala. : SHALL WE SEND DETAILS? 






Or 414 Coffee Exchange Bldg., New York 






E. H. WILSON & COMPANY, Arcade Building, Philadelphia 


LOCOMOTIVES 2722 
ed ee and Stan 
Largest Stock of Locomotives ns ‘Wiel States 


Southern Iron and Equipment Co. 
ATLANTA, GEORGIA 












For Sale: 2 New Cableways 


oo’ Span. Cables can be furnished for different span 
if required. Send for Specifications if iiiterested. 


John T. Horton °° utisting Machinery 
90 West Street. New York City 





























Steam Shovels For Sale 


TYPE “0” THEW, traction, heavy boom, fine order, high 
shop number. 


MARION MODEL ‘'20’’, practically good as new. 
Prompt Philadelphia delivery. Prices right. 


DALLETT & COMPANY, 611-12 Harrison Bldg., Philadelphia, Pa. 


For Sale 


Rock Crushing Outat situated in southern Indiana; one No. 
5and No.3 Yates Crusher, with boiler, =e. dust grinders, 
steam drills, rails, cars, pumps, and ot arts that are 


necessary to make a complete outfit. wil sell cheap. 
Plant must be moved. Address 


The Kirchner Construction Co., 77! XY; Ninth, Sereet. 


ti, le 










1S AUean rrtetaaE UNRUH 


pOUESTRUOETPUOREAARELGND CDC GCELAL LOSS AAKL ALAIN! 


December 26, 1912 
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Changes for 1913 


With the first issue of the new year ENGINEERING NEWS 
will adopt the changes in style and arrangement outlined 


below for the convenience and benefit of its readers. 


The reading matter type will be 
larger and set in two columns to 
the page instead of three—easier to 
read. 


The synopsis of important articles 
formerly set in black faced type in 
box heading will hereafter appear 
as the first paragraph, set in italics. 


The Contents will appear on the 
first page inside the cover and the 
principal articles will be summarized 
there in such a way that a busy man 
can pick out just what he wants and 
turn to it. 


If this page alone is read you will 
at least have an outline of the prin- 
cipal developments in the field of 
civil engineering and construction, 
work, 


The Index will be so arranged that 
each subject can be cut out for card 
filing when desired. 





evuananauanensvegesanenesscanensconeveceneunner 


The Alphabetical Index of Adver- 
tisers will always appear on the last 
page in the paper (next to the cover) 
and the Alphabetical Directory of 
material and equipment advertised 
in ENGINEERING NEWS, will 
precede the Advertisers Index. 


All of which will make it easy for 
the reader to use this index in seeking 
names of articles wanted or those 
making them. 


The editorial page will be found 
at the end of the general reading 
matter, about the thirty-second page 
from the front. This is done to 
bring these pages into the last forms 


‘ going to press, thus making it pos- 


sible to comment on later happenings 
than heretofore. 


_ We intend to publish the news of 
the broad field of civil engineering 
construction work first and best. 
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Parker, A. A. 


Patterson Co., W. 

Penn Bridge Co 
Pennsylvania Cement Co.. 
Pennsylvania R.R. Co 
Pennsylvania Steel Co..... 
Petroleum Iron Works.... 
Phoenix Bridge Co 
Pitometer Co. 

ee Block & Mfg. 


Pittsbur 
Porter Co., 
Portland Wood e. 
Power Specialty 
Proposals 
Pulsometer 


Rail Joint Co.. 
Ransome Concrete Machin- 
ery Co. 


Steam Pump 5 


Vol. 68, No. 2: 
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Raymond Concrete Pile Co 
Redwood Manufacturers Co 
Riter-Conley Mfg. Co..... 
Riverside Bridge Co 
Roberts Filter Mfg. Co... 
Robins Conveying Belt Co 
Hoebling Granite Co 
Roebling Construction Co.. 


sana Portland Cement 
oO 
Scherzer 

Bridge Co 
Sehieren Co., Chas. A 
Schreiber Sons Co., L 
Schools & Colleges 
Second-hand Equipment.4s, 
Sessions Foundry C 
Shoemaker & Co., Lewis F.- 
Siciliam Asphalt Paving Co. 
Simplex Valve &Meter 7 
Situations W 
Smidth & Co., 
Smith Co.. — Morgan.. 


nn, 
ewe. 
ment 


‘o 
Stark Rolling Mille Co., 


Steel Protected Concrete Co. 


Strauss Bascule Bridge Co. 
pe ae Clip & Specialty 


Strobel Steel Cons. 
Stroudsburg Engine Works 
Stuebner Iron Works, G. fe 
Sullivan Machinery Co. 


Iron 


x & Tench, Ine 

Testing Laboratories 
Thew Autumatic Shovel Co. 
Tippett & Wood 

Toch Bros 

Trenton Iron Co. 

Troy Wagon Works 
Trussed Concrete Steel Co. 
Turner Construction Co... 


Taylor-Wharton 
teel Co 
Terr 


Underground Const. Co.... 
Union Iron Works 
eres Drafting Mach. 


Uv. % Cast Iron Pipe +" 
Foundry Co. 


Virginia Bridge & Iron Coe. 
— Portland Cement 


0) 
Vulcan Iron Wks. [Wiehe s- 
60, 


Wadsworth, Howland a Ce 7 
Want & For Sale Ads. 
Warren Bros. Co 
are Pipe & Fadry. 
0. 

Watson Wagon Co 

Weber & Co. F 

Weber Chimney Co 
Wemilinger Steel Piling Co 
eo Wheeled Scraper 


Co. 
Wiley & Son, John. 
Williams Co., G. 
Williams, Brown % Earle 
Wilson Co., E. H 


Wilson System 
struction 


Worden-Allen Co. 
ve Pipe & Creosoting 


Young & Sons?.. 
oo Iron .& Steel 
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A forceful example of the 
rapidity with which the most 
_advanced fireproofing materials 
and methods are applied to 
modern building construction. 


Terra Cotta Hollow Tile 
manufactured, supplied 
and installed by the 
National Fire Proofing 
Company. 
Commenced setting, August 
14th, 1912. Completed 


roof, October 16th, 1912. 
Twenty-two floors. 


The fireproofing opera- 
tions were carried out 
with the dispatch which 
characterizes this Com- 
The State and Quincy Building, Chicago pany's working methods. 
J. L. Kesner, Owner 4 
Jenney, Mundie and Jensen, Architects With no other formof fire- 
proof construction can such speed be made. 


Any problem of fireproofing submitted to us with the 
necessary data will receive the prompt attention of our 
staff of experts and a scheme of solution will be submit- 
ted in due course with complete plans. 


NATIONAL FIREPROOFING CO. 


Main Office: Pittsburgh, Pa., Fulton Building | 
non Trane Minneapolis Lumber Exchange 


Cc Building 

Los Angeles Battimore 15 E. Fayette Street 
Canton City Natl. Bank Building } Butldts Cees Cham ber of € Commerce Bidg. 
Detroit Penobscot iding ro} AT. 
Syracuse University Block — S . 





Asphalt 

Barber detpiia) Paving Co. 
(Philadelphia 

Neuchatel Tepkait Co 

Sicilian pageess Paving Co. 

Standard phalt & Rub- 
ber Co..... 


Asphalt Liquid 

Barber Agehels Paving Co. 
eeeepnce) 

Neuchatel Asphalt Co 

Standard Asphalt & 
ber C 


Barges (Steel) 
a tase Bridge & Iron 


pened 


oes and Bushings 
Metaline Co. 


Belt Dressing 
Dixon Crucible Co., 


Belting 


Robins Conveying Belt Co. 
Schieren & Co., Chas. A.. 


Benders, Bar 


Ransome Concrete Machin- 
ery Co.... 


Bins, Storage 

Beaumont Co., R. H 

Brown Hoisting Mchry. Co. 

Ransome Concrete Machin- 
ery Co 

Raymond Concrete Pile Co. 


Inc.. 


Blasting Supplies 
ar stone National Powder 


oe & Lockport Block 


Chatraciore Plant Mfg. Ce. 
Dobbie Fdry. & Mach. Co. 
Haiss Mfg. Co., Geo 
— Hoisting Engine 


Patterson Co., W. W 
Pittsburg Block & Mfg. Co. 


Blowers 
Green Fuel Economizer Co. 


Blow-pipes and Burners 
American Gas Furnace Co. 


Blowers, Pressure 
American Gas Furnace Co. 


Blue Prints 


Keuffel &, Esser Co 
Soltmanna, G 


Blueprinting Machines 


Keuffel & Esser Co 
Williams, Brown & Earle, 


Bollers 

Babcock & Wilcox Co 

Carroll-Porter B. & T. . 

Hetne Safety Boiler Co.... 

Kingsford Foundry 
chine Co 

Lidgerwood Mfg. Co 

Petroleum Iron Works Co 


Rollers, Girth Protected 
GOMe: CG. BOs oc pectucecn? 


Boller Tubes 
National Tube Co. 
Bolts 


American Steel & Wire Co. 
Pennsylvania Steel Co.... 


Books 


McGraw-Hill Book Co.. 
Wiley & Son, John 


Brakes, Air 


Wastieghoure Air Brake 
Ms wass 


eeeeereee 


Bridges and Buildings 


American Bridge Co 
Rerlin Construction Co. 
Chicago Bridge & Tron Wks. 
Eastern Bridge & Struc- 
tural Co 
Fort Pitt Rridce Works. 
Kenwood Bridge Co 
Lackawanna Rridee Co... 
Lackawanna Steel Co 
Massilion Bridge & Struc- 
tural Co 
MeClintic Marshal 
struction Co. 
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Classified Index to 


Bridges and Buildings—Cont. 


McMyler Interstate Co 

Milwaukee Bridge Co 

—— Steel & 
chinery C 

Missouri Valiey Bridge & 
Iron C 

Mt. Vernon Bridge Co 

National Fire Proofing Co. 

Penn Bridge Co 

Pennsylvania Steel Co.... 

Phoenix Bridge Co 

Riter-Conley ae Co 

Riverside Brid 

Scherzer Roll 


s 
Schreiber & 
Shoemaker & Co., Lewis F. 
Strobel Steel Construction 


Co. 
Virginia Bridge & Iron Co.. 
a System of Construc- 


Bridges, Bascule 
Strauss Bascule Bridge Co. 


Suckets, Concrete 

Haiss Mfg. I Geo 
Hayward 

Insley Mfe 

MeMyler care Co. 
Ramsotse Concrete Machin- 


Co 
Stuchner Iron Works, G. L. 
Union Iron Works 


Buckets, Drag-Line Scraper 


Buckets, Dredging 


Andresen-Evans Co 
Haiss Mfg. Co., Geo 
Hayward Co 


McMyler.Interstate Co. 
Mead-Morrison Mf 
Williams Co., G. 


Buckets, Grab 


Andresen-Evans Co 
Brown Hoisting Mchry. Co. 
Stuebner Iron Work 
Williams Co., G 


Buckets, Orange Peel and 
Clam Shell 


Browning Engineering Co. 

Fixeter Machine Works... 

Haiss ie. we Geo 

Hayward 

Industrial Sabdiy & Equip 
ment Co. 

Industrial Works 

Jeffrey Mfg. Co 

MeMyler Interstate Co. 

Mead-Morrison Mfg. Co.. 

Union Iron Works 


Building Paper 


Barrett_ Mfg. Co 
Cabot, Inc., Samuel 


Building Specialties 


ho ~oee Protected Metal 
mipester Clip & Spoemany 





2 2 | 


j 


2 j 


O. sevveces 


Cableways 


peoswre coe Co. 
rson Trenc fachi 
rie ‘Ty Mfze. Co ee 


| Cars, Contractors 
| Continental Car & Equip- 


ment Co.. Inc 
Konnel Co., ‘Orenstein- 
Arthur ... 


Union Tron Works......: 


Cars, Dump 

Continental Car & Equip- 
ment Co.. 

Kopvel 
Arthur 


Articles Advertised 


Cars, Flat 


Continental Car & Byatp- 
ment Co., Inc... 


Cars, Industrial 
Continental Car & fquip- 
pment Cc 

oppel 

APCRUP . 5 60.0 veges 
Ramapo Iron —- 
Smith Co. 10, 
Stuebner fron Works; G. B. 


cars, Spreader 

Continental Car & Equip- 
ment CO, TNS. cccccccces 

Cars, Tank 

Petroleum Iron Works Co. 


Car Dumpers 

Brown Hoisting Mchry. Co. 

McMyler Interstate Co.... 

Koppel Orenstein- 
Arthu 

Sullivan. Machinery Co.... 


eeteee 


Car Unloaders 
mwa Portable Blevator 
0. 


Carts, Concrete 
eae Concrete Machin- 


Smith Co. 
Stuebner ‘ies Works: G. Lt 


Carts, Dump 
Watson Wagon Co..... 


Castings, Iron and Steel 
Aap rnes Cast Iron Pipe 


Central Foundry Co. 
Donaldson Iron © 


Lackawanna Steel Co 

Marion Malleable 
Works 

Massillon Iron & Steel Co.. 

MecConway & Torley Co... 

McWane tg Works 

Parsons Co., G. W 

Robins Conveying Belt Co. 

Sessions Foundry Co 

Va States Cast Iron 
Pipe & Foundry Co...... 


Castings, Malleable Iron 
Marion Malleable Iron Wks. 


Castings, Manganese Steel 
| Indianapolis Switch & Frog 


Co. 
7 | Taylor-Wharton 


Steel C 


Cement-making Machinery 


| American Process 
Chalmers & Williams 
Smidth & Co., F. L... 


Cement for Iron 
Smooth-On Mfg. Co........ 


Cement, Natural 

Alsen’s Angotese Portland 
Cement Work 

Atlas Portland Cement Co. 


Cuties, Portland 


Alpha Portland Cement Co. 
Alsen’s American Portland 
Cement Works 
Atlas Portland Cement Co. 
Coplay Cement Mfg. Co... 
French & Co., S. H 
Hartranft Cement 
Ww. G. 


Lawrence Cem nt Co 
sanee Portland Cement 


Pennsylvania Cement Co. 
Sandusky Portland Cement 


Vuieanite Portland Cement 
Cement, Portiand, White 


Atlas Portland Cement Co. 
French & Co., Saml. H 
—— Portland Cement 


eeeeeeeeeeeeesrereeeee 


Cement, Roofing 
Neuchatel Asphalt Co..... 


Centers, Steel Collapsible 
Blaw Steel Construction 


Chatn 
Pittsburg Block & Mfg. Co. 
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Chains, Transmission 


Link-Belt Co 

Morse Chain Co 

ee Rear 
iteel Co..... 


bn sere ed Machines 


Bere -Rand Co. 
Sullivan Machinery Co. 


Chloride of Lime 
Hooker Electrochemical Co. 


Chimneys, Concrete 


valeiae Concrete Construc- 


Chimneys, Radial Brick 
Bergen & Lindeman 


Clips, Steel 
eer Clip & Specialty 
Cloth, Tracing 


Hardtmuth & o., © 
Soltmann, E. G. 


Coal and Ore-handling 
Machinery 


| Beaumont Co., R. H 


=" Hoisting Machry. 
0. 

Guarantee Construction Co. 
Haiss Mfg. Co., G 
Hayward Co 

goerer. Mfg. Co.. 
Link-Belt Co 

McMyler Interstate Co.... 
Mead-Morrison Mfg. Co.... 


Coal-storage Systems 


Brown Hoisting Mchry. Co. 
Guarantee Construction Co. 
Link-Belt Co 


Compounds, Cement Water- 
proofing 

Cabot, Inc., Samuel 

Ceresit Waterproofin 

nr Portland 


Smooth-On Mfg. Co. 
Toch Bros 
Trussed Concrete Steel Co. 


ement - 


Compressors, Air 


American Well Works Co. 
Blaisdell Machinery Co. 
Chicago Pneumatic Tool Co. 
Demin 
General Electric Co 
Ingersoll-Rand Co 
McKiernan- oe Drill Co. 
Mietz, Au 
Norwalk 
Otto Gas Engine Works. 
Sullivan Machinery Co. 
waves Air Brake 
_ ee bare a 


Compressors, Gas and Am- 
monia 

Blaisdell Machinery Co... 

Norwalk Iron Works.. 


Concrete Construction 
Brown Hoisting Mchry. Co. 
Concrete Steel Co 
Raymond Concrete Pile Co. 
Roebling Construction Co. 
Traussed Concrete Steel Co., 
Wilson System of Con- 
SUPUCROR as cieccdiccvccs 


Concrete Finishing Tools 
Ransome Concrete washia- 
Concrete Floor Coatings 
Trussed Concrete Steel Co 


| Conerete Reinforcement 


American Steel & Wire Co. 
va Hoisting Machry. 


Rufralo Wire Works Co. 
Clinton Wire Cloth Co 
Concrete Steel Co 

Jones & Laughlin Steel Co. 
Laclede Steel C 


—— ae ; Ganeeete 


Works, A. 
Deane Steam Pump Co.. 
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Tidewater Portland Cement Co., Union Bridge, Md. 


Continuous Economical Operation of Cement Plant 
by Electric Power 


The pictures on this page were 
taken at the Tidewater Portland Ce- 
ment Company at Union Bridge, 
Maryland. This company uses in- 
dividual motors for every machine 
in their plant. 





Every hour the temperature of 
each motor is observed and power 
records are kept which enable the 
management to know at all times the 
exact cost of power per barrel of 
cement produced. 


Each motor is protected by relays 
which are set for the proper loading 
of conveyors, mills, crushers, etc. 
Should a machine be overloaded, the 
relay opens the circuit and an elec- 
trician must be called to start the 
motor again. 





Quarry Air Compressor Drive 


He makes a quick observation of 
the load on the motor and, if it is ex- 
cessive notifies the department fire- 
man to reduce it. 


Eighteen months’ operation shows 
no signs of wear on the gears of the 
back geared motors used on elevator 
legs. 


Practically no contingency can 
shut down this plant with its dupli- 
cate feeders and generators, and it is 
run at high efficiency even when only 
a part of the plant is operating over- 
time. 





The complete electric equipment of 
generators, motors, etc., was furnished 
by the General Electric Company. 


If you would interest capital in 
your plant there is no- incentive like 
an efficient, dependable electric drive 
Kiln Feed and Blower Drive using G-E motors. 


General Electric Company 


Largest Electrical Manufacturer in the World 


General Office: Schenectady, N. Y. 


District Offices in: 


Boston, Mass. New York, N. Y. Philadelphia, Pa. Atlanta, Ga. Cincinnati, Ohio. Chicago, Il. 
Denver, Colo. San Francisco, Cal. Sales Offices in all Large Cities, 3928 
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Conduit 
Johns-Manville Co., H. W. 


Contractors, General 


Ambursen Hydraulic Con- 
struction Co 


see 


Carter Construction Go... 83 


Foundation Co 

Gillespie Co., T. A. 

Standard American Dredg- 
ing Co 


Conveyors 


Beaumont Co., R. H 

ewe Portable Elevator 
0. 

Jeffre 

Link- Belt 

Ohio Locomotive Crane Co. 

Robins Conveying Belt Co. 


Conveyors, Portable 
mews Portable Elevator 


Corner Bar Curb Reinforc- 

= 

Steel Protected Concrete 
Co. 

Couplers, Car 

McConway & Torley Co.. 


Cranes, Locomotive 

Brown Holedng Mehry. Co. 
Erowning Engineering Co. 
Exeter Machine Works.... 
Industrial Works 
Link-Belt Co 

McMyler Interstate Co. 
Ohio Locomotive Crane Co. 


Cranes, Traveling 
Brown Hoisting Mchry. Co. 


Cranes, Wrecking 

Brown Hoisting Mchry. 
Exeter Machine Works... 
Industrial Works 
McMyler Interstate Co.... 
Ohio Locomotive Crane Co. 


Crayons, Marking 

Dixon Crucible Co., Jos... 

Creosoting 

American Creosote Works. 

Barber Asphalt Paving Co. 
(Maurer) 

Carbolineum Wood Pre- 
servin 

International Creosoting & 
Construction Co 

Norfolk Creosoting Co. 

w na koff Pipe & Creosoting 


Crucibles 
Dixon Crucible Co., Jos.. 


Crushers and Pulverizers 
Acme Road Machinery Co. 
Austin-Western Co 
Bacon, Warle C 

Cresson- Morris Co 

Jeffrey M*e Co 

Robins Conveying Belt Co. 
Smidth & Co., F. L 

Smith Co., T. L 

Western Wheeled Scraper 


Culverts, Metal 

Hess Flume Co 

Lennon Flume C 

National Corrugated Cul- 
vert Co 

Stark Rolling Mill Co., 

Curb and Curb and Gutter 
Forms 


Blaw Steel Construction Co 
— Lock Metal Form 


Curb, Steel Protected Con- 
erete 

Steel Protected Concrete 
Co. 

Cutting, Oxy-Acetylene 

Oxweld-Acetylene Co 

Cylinders, Steel 

National Tube Co 


Dams 


Ambursen Hydraulic Con- 
struction 


Derricks 


Contractors Plant Mfg. Co. 
Dobbie Fdry. & Mach. Co.. 
Flory Mfg. Co.. 8 
Hayward Co 
Lidgerwood Mfg. Co 
MecMyler Interstate Co. 
National Hoisting Engine 
Co 
, Te rry & Tench Co 


~~ 
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Derrick Irons 


Byers Mach. Co., John F... 
Dobbie Fdry. & Mach. Co.. 
Hayward Co eees 
Moni yp nenine Ger inte 
Mun 


Terry endl 5, eB 7 
Union Iron Works......... 7 


Ditching Machinery 


Austin Drainage Excavator 
Co., F. C 


Doors, Steel and Wood 
Rolling 


Kinnear Mfg. Co 
Drafting Machines 


Universal Drafting Ma- 
chine C 


Drawing Materials 

Alteneder & _ Theo. 

Architects Enginecrs Ts 
Supply ae. 

Kelsey, D. J 

Keuffel & Esser Co.. 

Kolesch & Co 

Soltmann, E. 

Weber & Co., F 


Dredges 

Hayward Co oss 

Norbom Engr. Co.. 

Standard American Dredg- 
ing C 

Drills, Core 


Cyclone Drill Co.... 
Ingersoll-Rand Co. 
Keystone Driller snese- oh 
Manhattan rites 
McKiernan-Terry Drill ‘Co. 
Sullivan Machinery Co... 


Drills, Electric 
Fort Wayne Electric Wks. 


Drills, Hammer 
Ingersoll-Rand Co 


McKiernan-Terry Drill Co. 32 


Sullivan Machinery Co.. 


Drills, Pneumatie 


Ceres, Pneumatic Tool 


Sec Rand Co 


ullivan Machinery Co.... 60 


ie 

American Process Co 
Bartlett & Snow Co., C. O.. 
Dynamite 

Repos National Powder 


Green Fuel Economizer Co. 


Elevators, Bucket 


Acme Road Mchry. Co... 
Beaumont Co., R. H 
Crecente tgs 

Jeffrey © 

Link-Belt Co 


Robins Conveying Belt Co. 
Smith Co., T. L 1 


Elevators, Concrete 


Insley Mfg. Co 
Koehring Machine Co 
a Concrete Machin- 


Elevators, Portable 
= Portable Elevator 
‘0 


Engineers, Consulting 
See pages 62, 63, 
Engines, Gas and Gasoline 


Bethlehem Steel Co.... 
Mietz, Au eeesecees 
National Meter Co 

Otto Gas Engine Works... 


Engines, Hoisting 
American Engineering Co. 


5 
3 
72 
65 
4 
4 


Brown Hoisting Mchry. Co. 7 


Byers Machine Co., John F. 
Carlin’s Sons, T 

Clyde Iron Works 
Contractors Plant Mfg. “ 
Dobbie Foundry & Machine 


Co. 
Exeter. Machine Works. 
Flory Mfg. Co 
Koehring Machine Co 
Mead-Morrison Mfg. Co.. 
Moni nan Machine Co 
Mun J. 8 
National Hoisting Engine 


Otto Gas En 
Stroudsburg 
Engines. O11 
Mietz, August 
Otto Gas Engine Works... 


ine Works. 
ngine Works 


Engines, Pumping 


Aldrich Pump Department. 
Bethlehem Steel C 
Deane Steam Pum 
Otto Gas Engine 


Engines, Steam 
Lawrence Machine Co..... 
Engines, Traction 


Buffalo Steam Roller Co. . 
Huber Mfg. Co.. 


Excavating Attachment, 
Derrick 


Union Iron Works 
Excavators, Drag Line 
Hayward Co, 


Lidgerwood Mfg. Co. ake as 
McMyler-Interstate Co..... 


Ovsceeee 


orks... 


see eeeeee 


| Monighan Machine Co 


Parsons Co., G. W. 


| Exhaust Heads 


Burt Mfg. Co. 


Expanded Metal 

Roebling Construction Co. 
Trussed Concrete Steel Co., 
Facings, Foundry 

Dixon Crucible Co,, Joseph 


General Electric Co.....53, 5 


Fencing, Wire 

Buffalo Wire Works Co... 
Clintcn Wire Cloth Co 
Filters, Oil 

Burt Mfg. Co. 


Filters, Water 

New York Cont’l Jewell 
Filtration Co. 

Pacific Tank & Pipe Co... 

Roberts Filter Mfg. Co. 


Simplex Valve & Meter Co. 26 


Fire - ere areca Appar- 
atus 


Sages Fire Extinguisher 
Co. 


Rqgnantewn Iron & Steel 

0. ° ie 

Flumes, Metal 

Hess Flume Co 
myereeie Mfg. 


eee 


Co. é 
Lennon Flume Co. Jeeves 


Forms, Metal for Cutan 
mew Steel Construction 


0. 
Ransome Concrete Machin- 
Cry CO. .ccccses 


Foundations 


Foundation Co 
Raymond Concrete Pile Co. 
Ugesrereues Constrectins 


Frogs and Switches 
Sedionapelts Switch & Frog 
0. 


Furnaces, Annealing and 
Terfipering 

American Gas Furnace Co. 

Furnaces, Gas 

American Gas Furnace Co. 


Furniture and Supplies 
Drafting Room 


American Drafting Furni- 
ture © 

Gages, Recording 

Bristol Co 

Garbage Disposal 
atus 

Bartlett & Snow Co., C. O.. 


Gas Producers, Plants 
Otto Gas Engine Works... 


Generators, Electric 
Fort Wayne Electric Wks. 


Governors, Water Wheel 
Ludlow Valve Mfg. Co.... 


Graders 


‘Austin-Western_ C 


Buffalo Steam Roller Go: 
Wogere “Wheeled Scraper 


eee eee eee eee 


Penness 


DOE OO, Je vesevccese 
ockport Granite Co...... 
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Graphite § 
Dixon Crucible Co., Jos. 


Hammers, Steam 
Goubert, A. A 
Union Iron Works 


Headgates 
Hess Flume Co 


Heaters, Feed Water 


Green Fuel Economizer Co 
Harrison Safety Boiler 
Works ... 


Hoisting Drums 
‘nou Co 


Hots 
Ame Engineering 
Brown Hoisting Mchry. 
Byers Mach. Co., John F 
Ciyde Iron Works 
Contractors Plant Mfg. Co 
Dobbie Fd is = apen. Co. 
Flory Mf 
Ingersoll- Key do. 
ipsley Mfg. Co 

oehring a hehine _- 
eadenrwoed i 
Nation 


er 
Robins Conveying ‘Beit Co 
Stroudsburg Engine Works 


Hoists, Electric 


American Engineering Co. 
Brown Hoisting Mchry. Co. 
Contractors Plant Mfg. a 
Dobbie | Ante & oo Co. 
Flory Mfg. Co., 
Lidgerwood Mf 

Mead- oar tapee 

Mundy, 

National * Hoisting Engine 


QO. weceeeeees 


Hose, suction 
Edson Mfg. Co.... 


Hydrants 

Clow & Sone, Jas. B. 

Coffin Valve Co ° 
Drummond & Co., M. J.... 
“i on Pipe & Foun- 


Inserts for Concrete 
Janney, Steinmetz & Co... 


Instruments, Drawing 
Alteneder & Sons, Theo.. 
Elliott Co., B. K 

Gurley, > & 

ER. de = kde badodé's-0-0 « 
Keuffel & Esser COsicccces 
Soltmann, E. G......... 
Pf ee eS Se ae ae 


Instrumeaw, Electrical 
Measuring 

Fort Wayne Electric wtp. 

General Electric Co 


Instruments, ee 


Ainsworth & Son, Wm.. 
Keuffel & KMsser Co 


Instruments, ee 
Bristol Co., The 
Pitometer Co 


Instrumenis, Surveying 


Ainsworth & Sons, Wm. 

Alteneder & Sons, Theo.. 

Architects & Engineers 
Supply Co 

Berger & Sons, ¢. 

Brandis Sons & Co., F. 


Elliott Co., B. 
Gurley, W. 

Hanna Mfg. Co 
Heller & i 
Keuffel & r 
Kolesch & Co 
Lietz Co., A 
Soltmann, E. 
Weber & Co., F... 
Young & Sons..... 


Joints, Flexible Pipe 

Coldwell-Wilcox Co 

U._S. Cast Iron Pipe and 
Foundry Co...... 


Kettles, Asphalt & Tar 


Stuebner Iron Works, G. L. 7 


Union Iron Works 


Lamps, Electric 


Fort Wayne Electric Wks. 
General Electric Co 53, 


Lamp Posts 


Minneapolis Steel & Ma- 
chinery 


Parsons Co., G. W 
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Plan A Lighting System That 


Makes Scientific Management 
Possible 


A good lighting system is essential to scientific man- 


agrees because artificial light is used from 10 to 40% 
the working hours. 


Under actual test good illumination increased pro- 
duction 10%, in addition, there was a marked improve- 
ment in the quality of the work. 


Good illumination also lessens errors, spoilage, acci- 
dents and shut-downs, therefore, quality and quantity 


is still further increased. 


The Long Life 2 Flame Arc Lamp 


(Type W) 


is especially recommended because it gives a brilliant, well dif- 
fused light over large areas and because of its long electrode life 
and great economy. On a multiple circuit this lamp will burn for 
over 100 hours without attention and even then it is necessary to 
change only one electrode. The novel method of ventilation 
keeps the globe clean throughout the long electrode life. This 
lamp is recognized as one of the most powerful lighting units 
known and can be placed in any standard commercial circuit. It 
is substantially constructed and reliable in service. 


Adequate illumination is engaging the attention of every think- 
ing employer. The services of our experts on scientific illumina- 
tion are at your command to assist you in your plans for a 
better system of lighting. © 


Give your employees an opportunity to become 100% 


efficient. Write for information describing this lamp 
in detail. 


General Electric Company 


Largest Electrical Manufacturer in the World 


General Office, Schenectady, N. Y. 
Sales offices in all large cities. 
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The Bassano 
Dam 


The following views will indicate 
what can be done in the way of erect- 
ing a great hydraulic structure on 
foundations of clay and sand,—not 
even gravel or, much less, ledge rock. 
As the canals are not yet completed, 
the dam canriot be closed until the 
summer of 1913, although the work 
on the dam itself was finished in 
April of this year. 

The trestle above the dam is for carrying ma- 


terial to the earth embankment which is fully a 
mile long. 


The flood is controlled by Stoney gates on the 
crest operated by motors. 


A tumbling hearth extends down stream to the 
toe of the abutment. 


The pictures tell the rest of the story. We are 
pleased to show a photograph of Sir William Will- 
cocks, the builder of the Assouan dam on the Nile. 
Sir William has been inspecting American and Can- 
adian practice with reference to a large amount of 
irrigation work on the Euphrates River. 





Figure 3—Gallery Through the 
Interior of Dam 
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Figure 1 








Front of Dam Showing Traveling Crane 








Figure 4—Sir William Willcocks (on the left) 


Respectfully Submitted 


AMBURSEN HYDRAULIC CONSTRUCTION COMPANY 


E NGI NEER—CO NT RACTORS 
Address all correspondence to 88 PEART, STREET, BOSTON MASS. 


NEW YORK OFFICE (for appointments only) 111 BROADWAY 


Address all Canadian inquiries to Ambursen Hydraulic Construction Co. of Canada, Ltd., 822 New Birks Bldg., Montreal, P. Q. 
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Searchlights 
General Eieciric Co 
Second-hand Equipment 


Birmingham Rail & Loco- 
motive Co - 

Craven, John T 

Dallett & Co 

Hitner’s Sons Co., Henry A. 

Horton, John T 

Hyde Bros. Co 

Southers Iron & Equipment 


Co. 


Sheet Iron & Steel 
Stark Rolling Mill Co.. 


Separators, Steam and Oil 
Harrison Safety Boiler 


Sewer Appliances 

Carson Trench Mach. Co.. 
Pacific Flush-Tank Co.... 
Sewage Disposal Apparatus 
Pacific Flush-Tank Co.... 


Sewage Presses 
Coffin Valve Co 


Sewage Purification Tanks 
Pacific Flush-Tank Co.... 


Sheaves 

Metaline Co 

Patterson Co., W. W 
Pittsburg Block & Mfg. Co. 
Sheet Iron and Steel 
Stark Rolling Mill Co 


Shoes, Wood Pipe 

Marion Malleable 
Works * 

Shovels, Steam 

Browning Engineering Co. 

Thew Automatic Shovel C9. 

Shutters, Steel and Wood 
Rolling 

Kinnear Mfg. Co 


Sidewalk Forms 


Blaw Steel Construction Co. 
Hotchkiss Lock Metal Form 


Iron 


Siphons, Metal 
Hess Flume Co 
Lennon Flume Co 
Skips 


Contractors Plant Mfg. Co. 
Ransome Concrete Machin- 
ery C 


Skylights 
Kinnear Mfg. Co 


Sluice Gates 

Coffin Valve Co 

Coldwell Wilcox Co 
Hinman Hydraulic Mfg. Co. 
Smith Co., S. Morgan 


Softeners, Water 


, Harrison Safety 
Works 


Boiler 


Continental 
Jewell Filtration Co.... 
Roberts Filter Mfg. Co.... 


Sprinkler Systems, 
matic Fire 


cont Fire Extinguisher 


Auto- 
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Stacks 
Riter-Conley Mfg. Co..... 


Standpipes 
ee Moines Bridge & Iron 
+0. 


Dover Boiler Works 
Chicago Bridge & Iron Wks. 
’etroieum iron Works.... 
Riter-Conley Mfg. Co 
Schreiber & Sons Co., L. 
Tippett & Wood 

Virginia Bridge & Iron Co.. 


Steel Plate Construction 
Blaw_ Steel 


Co. 
Chicago Bridge & Iron Wks. 
Des Moines Br‘'ige & Iron 
Co. 
Dover Boiler Works 
Pennsylvania Steel Co.... 
Fetroleum Iron Works Co. 
Riter-Conley Mfg. Co 
Virginia Bridge & Iron Co.. 
Williams Co., G. H 


Steel, Structural 


American Bridge Co 
Berlin. Construction Co... 
— Steel Construction 


Construction 


Carnegie Steel Co 
Chicago Bridge & Iron Wks. 
_—: %ines Bridge & Iron 


84 


2 
eaten Bridge &_..Struc- 
al Co 


tur, ° 
Fort Pitt Bridge Work. 
Guarantee Construction Co. 


Jones & Laughlin Steel Co. ¢ 


Kenwood Bridge 
Lackawanna a CO<'e5 
re. ae Struc- 
tural 
McClintic Marshali 
struction C 
McMyler-Interstate Co... 
Milwaukee Bridge Co 
Missouri Valley” Bridge 
Iron Co 
Mt. Vernon Bridge Co 
Penn Bridge C 
Petroleum Iron Works Co. 
Phoenix Bridge Co 
Riter-Conley Mfg. Co 
Riverside Bridge Co 
Scherzer Rolling Lift 
Bridge Co 
Shoemaker & Co., Lewis F. 
Strauss Bascule Bridge Co. 
Worden-Allen 


Strainers, Well 


Superheaters, Steam and Air 


Power Specialty Co....... 


Switchboards and Switches 


Fort Wayne Electric Wks. 
General Electric Co 53 


Tables and Boards, Drawing 


American Drafting ee 

ture Co eos 
Keuffel & Esser Co..... 
Soltmann, E. G ° 
Weber & Co., F 


Tachometers, Recording 
Bristol Co . 


Tanks and Towers 
Carroll-Porter B. & T. Co. 


ppebesewses tues cabbies 20 | Chicago Bridge & Iron Wks. 


“NATION/L” STEEL PIPE. 


The front cover of next week's ENGINEERING NEWS will 
contain an extremely important announcement relative to 


anew feature of the welded pipe industry. 


It will be of 


great interest to every consumer of welded pipe. 


NATIONAL TUBE COMPANY 


Pittsburgh 


20 
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Tanks and Towers—Cont. 
Dee. Moines Bridge & Iron 


Dover Boiler Works 


Minneapolis Steel & Ma- 
chiner 


Pacific Tank & Pipe Co.... 

Fetroleum iron Works Co. 

Riter- eee Mfg. Co 

Tippett Vood 

Virginia Bridge & Iron Co.. 

Tanks, Wood 

Pacific Tank & Pipe Co... 

Redw wee Manufacturers 
Co. . 

Sones: Steel and Metallic 

cutcoue steel Tape Co.... 

Eddy & 2s 

Keuffel Riser’ Co 

Lufkin Rule Co 

Telpherage Systems 

Brown Hoisting Mchry. Co. 

Testing Laboratories 

See page 64 

McKenna, Dr. Chas...... oe 

Ties (Treated Wood) 

Berlin Mills Co...., 

Ties, Steel 

Carnegie Steel C 

Jones & Laughlin Steel Co. 

Tile, Conerete Building 

Trussed Concrete Steel Co. 

Tools, Pneumatic 

Chicago Pneu. Tool Co.... 

Track, Portable 

Koppel Co., Grenanele 
arther beesatedees 

Tramways 

Trenton Iron Co... 

Transformers, Electric 


Fort Wayne Electric Wks. 
General Electric Co.....63, 


Transmission Towers, Gal- 
vanized 


Riter-Conley Mfg. Co..... 


‘Treads, Safety 
Concrete Steel Co......... 


Trenching Machinery 


Austin Drainage Excavator 
Co., F.C 

Carson Trench Machine Co. 

Monahan Trench Digger. 

Municipal ar. teahetg & 
Contracting Co.. ceeus 

Parsons Co., G W:.. 


Trucks, Hand 
— Portable Elevator 
0. 


Tubing, Steel 

National Tube Co.........+ 
frurbines, Water 

Leffel & Co., Jas....++se+% 
Smith Co., 8. Morgan....«-« 
Turnbuckles 


Cleveland City Forge & 
Irom CO. ...cceee 


Turntables 


eeeeeeee 


Chicago Bridge & Iron Wks. 2 


MecMyler Interstate Co.... 
Fennsylvania Steel Co... 
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Typewriters 
Blickensderfer Mfg. Co... 
Unions 

National Tube Co 


Valves—Water, Steam, Gas 


Coffin Valve Co 

Darling Pump Mfg. Co... 

Harrison Safety Boiler 
Works 

Hinman Hydraulic Mfg. Co. 

National ae Cc 

Smith Co., 


Ventilators 
Burt Mfg. Co. 


Ventilating Apparatus 
Sullivan Machinery Co.... 


Wagons, Dump 


Austin-Western Co 

Ragle Wagon Works 
Huber Mfg. Co 

Troy Wa on Works 
Watson Wagon Co } 
W gatern Wheeled Scraper 


ee 


Wagons, Garbage 
Watson Wagon Co........ 


Waterproofing 


Barrett Mfg. Co...... 

Carbolineum Wood 
servin 

Ceresit Waterproofin ‘ 

Neuchatel Asphalt Co..... 

Sicilian — alt ene, Co 31 

Standard Asphalt ub- 
ber Co 

Toch Bros 

Wadsworth-Howland & Co. 7 


-.16, 34 
Pre- 


Welding Apparatus 
Oxweld Acetylene Co 


Well Drilling Machines 


American Well Works Co.. 
Keystone Driller Shops... 
National Tube Co.. 


Wheels 


Carnegie Steel Co... 
Taylor-Wharton Iron 
Steel CO..ccccccccce 


Winches 

Dobbie Fdry. & Mach. C». 
Lidgerwood Mfg. Co. 6 
Windows, Steel 

Trussed Concrete Steel Co 


Wires and Cables 


American Steel & Wire Ca 
Hazard Mfg. C 
Trenton Iron Co.. 


Wire Cloth 


Buffalo Wire Works Co... 
Clinton Wire Cloth Co.... 8 


Wood Preserving 


Barber saunas Paving Co. 
(Maurer 

Cabot, Inc., Samuel 

Carbolineum Wood Pre- 
serving Co 

International Creosoting & _ 
Construction Co 


Vulcanized Fibre Special Shapes 
Machined to Exact Gauge 


Vulcanized Fibre in Sheets, Rods and Tubes. 
Dilecto—High Efficiency, Water Resisting Fibre. 


THE CONTINENTAL FIBRE CO. 
NEWARK, DEL. 
CHICAGO, McCormick Bldg. NEW YORK, 26 Cortlandt St. 


TURNBUCKLES—CLEVIS NUTS 


FORGINGS-OF ALL KINDS . 


CLEVELAND CITY FORGE & IRON CO., CLEVELAND, OHIO 
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a ~~ The Slogan of the Cameron—"Character: the Grandest Thing” 
| oad i | Built For “Hard Knock” 
9 , hy f | ; 























Ti 
re 


i a, a 


S Y oh acc 
Have OTTO Reliability 
Back Of Your Work— 


HE first gas engine was an Otto. Since that day, 


GR awe < tanks: epaution You used’ Gai ts CAMERON PUMPS 


pendability. Otto Engines from 2 to 300 h. p. FOR 





: The greatest care goes to the choosing of every item of ma- 
iggy SHIPMENT. Bockict mailed on.-o terial and into every detail of building Cameron Pumps. In 
quest. ‘Write for yours NOW consequence they are dependable for the severest service— 

they stand the ‘“‘Knocks.” 
The Otto " Let us send you Catalog 13. 
Gas Engine Works A.S. Cameron Steam Pump Works 
3209 Walnut St .- Philadelphia 11 Broadway, New York 


12-26-12 





Yes; We Build Air Compressors 


During the past ten wears we have furnished over 5000 compressor installations, 
aggregating 2,000,000 Horse Power. Our compressor 
works at Franklin, Pa. cover four acres and we have over 
One Million Dollars invested in this department of our business. Ask 
the U. S. Government, the Standard Oil Co., the U. S. Steel Corpora- 
tion or any prominent Railroad System about ‘‘Chicago Pneumatic”’ 


Air Compressors. 
We also build the Chicago Giant Rock Drills. Our Compressor 
Bulletins and Rock Drill Catalogues are at your service. 


Chicago Pneumatic 'Tool Company 


Chicago Branches Everywhere New York 
1010 Fisher Bldg. 50 Church St. 
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| Buttalo gy owan. 
Sump Pumps 


A self-contained outfit which 
on arrival needs only to be 
uncrated; connections to the 
automatic starter or motor 
made. Ball bearing thrust. 
Shaft absolutely pesmeenee, 
All parts accessible and 
interchangeable. 


Mi 7 


Air and Gas Compressors 


Enclosed, self-oiling. Fifteen types. Any volume, 
any pressure. Send for Catalogue. 


The Blaisdell Machinery Co. 
BRADFORD, PA. 


COMPRESSORS 
HAMMERSad DRILLS 
HOISTS 

ROCK DRILLS 


NewYork INGERSOLL-RAND CO. toncoe 


Offices in All Principal Cities of the World. 


















it 
ei 
mM 
‘| Buffalo Steam Pump Co. 
i Buffalo, N. Y. 
Pumping Equipment of Every Description 
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Deep Blast Holes 


in lime, cement or 
ballast quarries can be 
bored quickly and at 
low cost with 


Sullivan 
Autotraction 


Drills 


Three sizes. 
Capacity 30 to 
60 feet depth. 


SULLIVAN MACHINERY COMPANY 
122 South Michigan Avenue, Chicago, Ill. 
Birmingham, aia. El Paso, Tex. Montreal Seattle Salt Lake 


Boston, Mass. Joplin, Mo. New York Spokane San 
Denver, Colo. Knoxville Pittsburgh St. Louis 





A CYCLONE DRILL 


FOR EVERY JOB 


Complete line of machines of 
the cable, hollow rod, core and 
combination types. Send for 
our complete catalogues. Our 
Engineer’s Chart is free. Every 
engineer should have our 350-page book, “Drill 
Work, Methods and Cost.” Send for index. 


The Cyclone Drill Company, 
Orrville, Ohio 





New York Office: 50 Church St. 


Have You Seen The Norwalk Motor- 
Driven ee 


‘as good”’ kind. Get tw 


The Norwalk *xon Works Co. 
SOUTH NORWALK, CONN. 


Ramapo Iron Works 


Main Office, Hillburn, N. Y. 
New York Office, 30 Church St. 


Switch Stands, 
Plantation 
Switches, Frogs, 















Vol. 68, No. 2¢ 


LOCOMOTIVES 


STANDARD 
AND SPECIAL . 
DESIGNS | 


For Light and Heavy | 
Contractors’ Service | 


ee er ar ee 


VULCAN IRON WORKS 


Office: McCormick Bidg. 
New fork Office. 50 Church St, WILKES-BARRE, PENNA., U.S.A 


DAVENPORT 
Dinkeys 


Are Built on 
Honor and 
Guaranteed 
in Every Partic- 
ular. 


Davenport Locomotive Works, Davenport,lowa 


BRANCH OFFICES 
Beew York, 30 Charch St St. Paul, 1308 Pion 
Giicago, 12 and 14 South On Canal 
F. H. Hopkins 

































eer-Press Bidg- 
Seattle, Matt Western Ave. 
,Canadian Representative 






KEYSTON E CABLE DRILLS 


~~ ms — = oles (Cat. No. 4); Artesian Water Wells (Cat 


anges (Cat. 
Bs On and Gai jas Wells (Cat. No - raction and 
Portable Machines all depths to 2500 feet. Which Catalog? 


KEYSTONE DRILLER SHOPS, Beaver Falls, Pa 
170 Broadway, New York 

1144 Market Street, Philadelphia Monadnock Block, Chicago 

CARTHAGE, MISSOURI 


Fort Wayne Electric Rock Drill 


drill that saves three-fourths of your present power cost and yet advances 
our work quicker, easier and better than ever. Did you see our ad. 
? Wi don't wait for the next one—just write for our Bulletin 1143. 


FORT WAYNE ELECTRIC WORKS 


OF GENERAL ELECTRIC COMPANY 


Rock Drm Dept. ADISON, WIS. 
FACTORIES: Fort Wayne, Ind. : Madison, Wis. 


M 
BRANCH OFFICES: All Large Cities 


Cut Your Drilling Costs 


THE DOBBINS CORE DRicL 


Occupies Is more convenient for operation. 
Much less = oS rakes. Has 25 to DOR greater efficiency 
than any core drill of equal rated capacity. 
LET US SEND YOU CATALOGUE “M” 
The Manhattan Drilling Company 
No, 26 Broad Street NEW YORK CITY, N., Y. 





CONTRACTORS’ 
LOCOMOTIVES | 


BALDWIN 
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66 CO EN 99 Contractors have made the “‘Continental’’ car the standard. 
NTIN TAL Why purchase inferior cars? You will eventually buy ‘‘Conti- 
nental’’ cars. Why delay? 
The steep dumping angle, the ease of dumping and righting 
the car, the track clinging ability, the wide door opening, 
malleable castings, and other special ‘“‘Continental’’ features, 
are the real causes of the wonderful success of the ‘‘Continental”’ 
dump cars. Send for our catalogue. It contains full in- 
formation concerning ‘‘Continental’’ dump cars of 1} yards 
= to 30 yards capacity, with or without air dump and air 
e. 


Continental Car and Equipment Company, Inc. 
41 Wabasso Ot. Hidead Park, Kentucky 


New York Office: SanFranciscoOfice: Canadian Agents: Chicago Office: 
41 East 17th St., Rialto Bldg. Mussens, Limited, 607 Marquette Bldg, 
New York City, N. Y. San Francisco,Cal. Montreal, Can, Chicago, Ill. 





DDITIONAL safety and 
economy in Track Main- 


tenance has been proved 
by the use of Continuous, 
Weber and Wolhaupter Contnnens Weber Joint Wolhaupter Joint 
base-supported rail joints ; ‘“ CATALOG AT AGENCTES 
’ Boston, Mass. Pittst , Pa. 
—aiter fifteen (15) years’ The Rail Joint Company zs eeery: 
Denver, Colo. St. Louis, Mo. 


service, having a record of Gidseck Offices Troy, N.Y. 


over 50,000 miles in use 185 Madison Avenue, New York City London, Eng. Montreal, Can. 


—the extent of which 1S pakere of Base Supported Rall Joints for Standard ang Special r BIGHEST Awana 
+ ; Rail Sections, also Girder, Step or Compromise, F and Switch, aris, 1900; uffalo, : 
evidence of their excellence. iti! insulgted Rail Joints, protected by Patents, = st ain Leek. 


THE JANNEY “X” COUPLER 


The latest development of the M. C. B. Coupler. Has ‘“Lock-to-the-Lock,” ‘‘Lock-Set” and “Knuckle-Opener.” 
Janney simplicity. 
MANUFACTURED ONLY BY 


THE McCONWAY & TORLEY CO., PITTSBURGH, PA. 





‘SINDIANAPOLIS” Manganese Track Work 


is a composite of Scientific Designing and the Most 
Dependable Metal. It has made good. Write us. 


Indianapolis Switch & Frog Co., Springfield, O. 


SALES OFFICES:—New York Chicago Kansas City | Spekane Portland Seattle Los Angeles San Francisco 


ne ee AND DESIGNS au KoP Pe] suum 


Cars, Switches, Frogs, Rails, etc. 


Drop us a line 


Plant: Koppel, Pa. 


Sales Offices: New York, Chicago, Pittsburgh, San Francisco 






















ORENSTEIN-ARTHUR KOPPEL C0. 
DRS ee 


Steam and Compressed Air—I i of size and yn 
Practical, Durable and Efficient Write for Catalog. ‘On Hand 36 
and 564 gauge locomotives for quick delivery. 


H. K. PORTER CO., 531 Wood Street, Pittsburgh, Pa. 
NEW YORK OFFICE—Hudson Terminal Bidg. 
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Cole, John A. and Edward S., 


ENGINEERS For Water Works. 
Water Waste Investigations with Pitometer. 
220 Broadway, New York. 


Collins, Hubert E., m. 0. E. 
ConsutTinG Enaixter. Inspections and 


Fepeets Made on Power Plants where. 
Tel. 3002 Greeley. 110 W. 34th S8t., New York. 


City-Wastes Disposal Co. 










Hill, Nicholas S., Jr. 





NEW ENGLAND 


} 




















Consutina Enainerr. Water Supply ani 
Dis . Evaluations and Reports 
Laboratory for Analysis of Water and Sewag« 
and for Testing Jement, Sands, Coal and 
Metals. Steam and Hydraulic Power Plants 


100 William Street, New York 


Johnson & Fuller, 


Adams, H. Se 


Civin Encineer. Wharf and Dock Con- 
struction. River and Harbor Works. 
108-9 Ames Bidg., Boston, Mass. 


Barbour, F.A.. idmsece 


























ConsuLting Enaoinger. Water Supply, 







; Consuttinc ENGINEERS AND SANITARY 
Water Purification, Sewerage and Sewage (Organized from Staff of Col. Geo. E. Waring, | Experts. Water Supply, Sewerage, Water 
Disposal Tremont Bidg., Boston, Mass. Jr.) Consvuitina ENGINnEeERs. is and cee ete eee Preliminary Inves- 

in , Sewe! and Sewage Disposal. | tigation, , Su ion of Construction 

Gray Samuel M preliminacy Tnvest tions and Estimates, | and Operation. aluations, Expert Testi- 

: - Surveys, and Supervision. Sanitary | mony, Investigation of Epidemics. 
Consulting Engineer for Municipal and Sani- | Examinations and Reports. George A, Johnson, Wm. B. Fuller, 
tary Work. Roo 






Harold C. Stevens. 
150 Nassau St., New York. 


Keith, Herbert C., M. am. Soc. €. E. 


Design and Construction of 
Bridge and Structural Work, 
Masonry and Foundations, 


Railroads and Street ways. 
Inspection and Valuation of Heiting Struc- 


tures. 
Legal Engineering. 


116 Nassau St., New York. 
Kent, i, the 


Enoineer. Designing, Superintending, and 
Operating Sugar neries, tron Foundries 
and other Industrial Plants; Rotary and Sta- 


tionary Dryers, Kilns and other Apparatus 
ana Machinery. 


Mechanics Bank Building, Borough of 
Brooklyn, New York City. 


Landreth, Olin H., 


M. Am. Soc. C. E., M.Am.8oc.M.E. Con- 
SULTING ENGINEER for Hydraulic and Sani- 
tary Works, Valuation for Investment, Con- 
demnation and Indemnity. 


m 933 Grosvenor Building, 
10 Weybosset St., Providence, R, I. 


Main, Charles T., a. am. Soe. M. E. 


Plans and specifications for Textile Mills and 
other Industrial Piants, Water Power and Steam 
Power Development. Examinations and Re- 
— on Plants with reference to their Value, 

rganization or Development. 


156 Fifth Ave., New York. 








CHEMICAL ENGINEERS, CONSULTING Pav- 
ING ENGINEERS. Ww M. Am. 






Inst. Ch. Engrs r Pp ain? Ph’ BM 
nKIst. le ® o &e ° e * 

Soc. &. BE, Asphalt, Bitumens, Paving 
draulic Cements, Engineering Materials. 





Ain. 
Hy- 












201 Devonshire St., Boston. Mass. 


Miller, Hiram Allen, 










24-26 East 2ist Street, New York, N. Y. 
Ford, Bacon & Davis, 

















Consu.itine_Enoingrr. Member American 
Society Civil Engineers. Thirty Years Ex- 


Enorineers. Established 1894. 
perience. Expert Work a Specialty. 






















8 Beacon Street, Boston, Mass. 
Stone & Webster Engineering 
Corporation, 


115 Broadway, New York, N. Y. 
Forstall and Robison, 


ENGINEERS. 
























Design, Operation, Appraisal, 
Gas and Electric Properties 








ConsTRuctTING ENGINEERS. 156 Fifth Ave., New York. 


Union College, Schenectady, N. Y. 

























84 William Street, New York City. 


Fruertes, James H., M. Am. Soe. ©. E. 






SanrranyY Experts anp Hypravuc En- 
GINEERS. Water Supply wee Purification. 
39 W. 38th St., New York. 


Lucas, E. W. Van C., a. am.soe.€. 5. 


Formerly Corps of Engineers, U. 8. Army. 
Hydraulics, River and Harbor Improvements. 
280 Broadway, New York City. 


[Lucius, Albert, 
Engineering Structures, Plans, Specifications, 


‘Estimates, Superintendence. 
38 Park Row, New York. 


McCalloh, Walter, 


M.Am.Soc.C.E. Water Supplies and Filtra- 
tion Water Powers and Da 


ms. 
Niagara Falls, N. Y. 
Mason, Wm. P., 















Boston, Mass. 
. ; M. Inst. C. K 
Tighe, James L.,-™ ™ SS. octal 


ConsuutTiIne ENGINEER. Water Supply. 
Sewerage, Reports, Estimates and App’ e 
Caledonian Bidg., 189 Higb St., Holyoke, Mass. 


Weston, Edmund B., ™4™ %¢® 


M. Inst. C, E. 

Consuutine Encineer. Water Supply, Fil- 
tratation, Sewerage, Fire Protection, etc. 

86 Weybosset St. Providence, = i 


Weston, Robert Spurr, x. am. se. ¢. x 


Consuutina Enainger. For Water Purifi- 
cation and a Disposal. 
‘t Beacon St , Boston, Mass. 




















Civin AND Sanrrary ENGINEER. Water 
Supply and Water Purification. Sewerage and 


Sewage Disposal. 





140 Nassau St., New York. 


Fuller, George W. 


Hypravtic ENGINEER AND Sanrrary Ex- 
Pert. Water Supply and Purification, Sew- 
erage and Drainage, Disposal of Sewage and 
Refuse, Investigations of Epidemics, Water 
Works Valuations, Supervision of Construc- 
tion and Operation. Associates: James C. 
Harding, James R. McClintock. 


170 Broadway, New York City. 
Hering & Gregory, 




























































NEW YORK 


ConsutiInc ENGINEERS AND SANITARY Ex- Saxrrany Expert. Water Analysis. Ex- 
. . aminations, Reports, Water 8 i, 
rerts. Water Supply and Water Purification Rensselaer Polvtechnic Institute. Trov. v 


Sewerage, Sewage Disposal and Refuse Dis- 
posal 


Bogue, Virgil G., Bruel, Albert W., 


Railways, Bridges, Terminals, Subways, 
Harbors and Municipal Plans. 
15 William St., New York. 


Bowman, Austin Lord, % 4@ §&°$* 


Moran, Daniel E., cc. &. Xi 4m St se 
Consuttinc Enoiverer. Foundations for 
Dams, Bridges, Dune Subaqueous Work. 
55 Liberty St., New York. 

New. H. S., Assoc. M. Soc. N. A. & M. E 


Consuttina, Desiantnea, Constr: En- 
oinzrer, Hf L 


Rudolph Hering John H. Gregory 
Charles Saville 


170 Broadway, New York City. 
Hill, William R., M. Am. Soe. C. E. 
























ConsuLtinc_ENGINEER. 
Water Works, Steam Railroads and Canals. 























Estimates, . 
Comapyasme Boegeen. , Rallvends. Bridges. 53 State Street, Albany, N- Y. ete. Tel. Rector 8595. 90 West St.,N. Y. 
General Structural Work, Reports, Plans, - 
mates, Superintendence. Telephone, 3431 1 
eS eID anl. Hopkins, Charles C., at. Am.Soc.c.£. | Potter, Alexander, 


Crviu AND Sanrrary Enorneer. Water Sup- 
ply. . Water Power etc. 
349 Cutler Bidg., Rochester, N. Y. 










Consuutine Enoinertr. Hydraulics Sani- 
es. Concrete Structures. Tel. 5501 Co: 
t. 50 Church 


rt- 
165 Broadway, New York. St.. New York. 
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} Potts, Clyde, M. Am. Soc.C E. 


Crvm aNnp Consuutina Enainerr. Water 
Supply, Power; Sewerage and Sewage Disposal. 
30 Church St., New York City. 


Robinson & Wagner, 


Experts In Sewace Disposan. 
37-39 East 28th Street, New York. 


Sanderson & Porter, 


ENGINEERS. 


Day & Zimmermann, 


Successors to Dodge, Day & Zimmermann, 





Chase, Charles P., 


Hypraviic Enornerr, Sanrrary Fxeenr 
Water Works, Water Power, Sewerage 
Chase Block, 123 Sixth Ave., Clinton, lowa 









































Enarxeers and Consrrecrons of Industrial 
Plants and Public Utilities. 








Federal Engineering Company, 








Crvin AND AxcurrecruR AL ENGINEERS 
218-219 Stephenson Bidge., Milwaukee, Wis. 


Hedrick & Cochrane, M.Am Soe 0.8 


Deaia~s, Estimates AND SuPrRrvision of Steel 
and Reinforced Concrete and other Structures 
1118 McGee St., Kansas City, Mo 


Hinchman, T. H., Jr., 


Consuttine ENeineer. Power Plants and 
Valuations 
710 Washington Arcade, Detroit 


Luten, Daniel B., 


DESIGNING AND ConsuLTING Enainerr, Re- 
inforced Concrete Bridges. Over 4,500 erected 
Associate Engineers in all States. Indianapolis. 

M.Am.Soc.C.E. 
Maury. Dabney H. M.Am.Soc M.E 


Consuutine Enaingeer. Water Works, 
Power Plants, Sewerage, Appraisals. 
1137-8 Monadnock Blk., Chicago. 


McCullough, Emest, i 4° ° * 


INDUSTRIAL AND SANITARY ENGINEER. 
Factories; Power Plants; Sewage; Water Supply. 
1302 Monadnock Block, Chicago, [. 


Randolph, Isham, 


ConsuutiIne Enaineer. M, Am. Soc. of Civil 
Eng. & Western Soc. of En 
First National Bank Bidg 


"Turner, ©. & Ps 













608 Chestnut St., Philadelphia, Pa. 






























Fayette Engineering Company, 


Crvin, MINING AND CONSULTING ENGINEERS 
L. GC. Mechling, BE. L. Zearley. Coal, Coke Plants 


Uniontown, Pa. 
Kennedy, Julian, 


ENGINEER. Cable Address: “Engineer, 
Pittsburg.” 


52 William Street, New York, 
Nevada Bank Bidg., San Francisco. 


‘Tribus & Massa, 


ConsuLTaTion, Desicn, Supervision, VAL- 
UATION— Water, Sewage, Power, Refuse, Pave- 
me ts. 86 Warren St., New York. 


Truesdell, Walter E.., 


Structural Steel, Power and Industrial 
Plants. Reinforced Concrete, Consultation, 
Reports, Estimates. 7 West "38th St., N. Y. 


Vrooman, Morrell, 


Sewace PurRirication. 
















Pittsburg, Pa., U.S.A. 


Knowles, Morris, M. Am. Soc. C. E. 


Water Supply and Purification. Sewerage 
and Sewage Disposal. Investigations, Designs, 
Pittsburgh, Pa. Birmingham, Ala. 





» Mich. 













































Swensson, Emil, M. Am. Soe. C. E. 

CONSULTING AND CONSTRUCTING ENGINEER. 
Pittsburgh, Penn. 
Wilkins Company, The W. G., 
ENGINEERS AND ARCH 


Westinghouse BI pittsburgh Penn. 
Robson-Prichard Bidg., Huntington, W. Va. 


CHICAGO 
and CENTRAL WEST 
Aetna Engineering Bureau, 


CrviL AND Gasreany Enomsane. Pave- 
ments, Water Ronin 
orth la 3 Salle S8t., Chic 











Gloversville, N. Y. 
Waring, Chapman & Farquhar, 


SANITARY Ewownunina. Sewerage, Sew- 


Dis! peeel, | Desinege etc, 
wee Broadway, New York, N. Y. 


White, J. S & Co., Incorporated, 


ENGINEERS, CONTRACTORS, MANAGERS. 
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yew York, 43 Exchange Piace 

Francisco, Alaska Commercial Bldg. 
Chicago, First National Bank Bldg 
London Correspondents: J.G. White &Co., Ltd., 
9 Cloak Lane, Cannon St., E. C. 


Wood, H. S. M. Am. Soc. C. B. 


M. Am. Soc. M. B. 
Consuutina Enarneer. Suction Dredges, 
Land Reclamatio 


tion. 
1825 Park Row Building, New York City. 
Yereance, W.B., 9 moe anee 


ConsuuTING ENGINEER AND Coernazon for 
Public Utilities Poepestios port 
Broadway, New York. 


Young, C. G., 


ENGINEERING AND CONSTRUCTION. Fiens, 
Methods, Operation. Reports for Financin 
Bankers Trust Bldg., New Yo 
















ConsvuutiIne Enxaineer. M. Am. Sor. C.F. 
Reinforced Concrete and Structural Steel 
Bridges, Buildings and Manufacturing Plants. 
Suite 816, Phoenix Building, 






















Andrews Allen, C. E.. John A. Garcia, E. M. 
ConsvuutiIne Barpes, StRUcTURAL AND MINING 
ENGINEERS. _ Plans, Specifications. Superin- 
tendence tor Bridges and Structures in Steel or 
Concrete. Design and Construction of complete 
Goal Minin nts. Examination, Reports 
and Appraisals of Coal Mining and other 
Properties 
























Minneapolis, Minn. 


Williams, Gardner S., 










M. Am. Soc. C. FE. M. Am. W. W. Assoc., 
M. N. E. W. W. Assoc. Hydraulics, Water 
Power and Electrical Developments. Water 
Supply and Purification. Reports, Plans, 8 
fications, Surveys, Superintendence anc a 
ations. 








McCormick Bidg., Ch.cago. 


Alvord, John W., Burdick, Chas. B., 


Consuttina Enainerrs. Water Supply, 
Sewerage, Water Power. 
Hartford Bidg., Chicago. 


Arend, Albert Ce Assoc. M. Am. Soc. C. EB. 


Consuitina Enatnerer. Water Power, Fac- 
tories, Public Works, Dams, Improvements, 
Valuations,ete. Brandeis Bidg., Omaha, Neb. 


Amold Company, The, 
Bion J. Arnold, President. 


ENGINEERS AND Constructors, Electrical 
Civil, Mechanical. a and Estimates on 
Engineering Projects. Enainernrinc.— Speci- 
fications and Plans Covering Complete Proper- 
ties. Consrrucrion of Complete Properties 
and Preliminary Operation of Finished Plant. 
105 South LaSalle Street, Chicago, Illinois. 


Brenneke & Fay, M. Am. Soe. ©. E. 


ConsULTING Vepormans, Steel and _ Con- 
crete Bridges, Viaducts and Buildings. Foun- 
dations. 1300-04 Fullerton Bidg., St. Louis, 


Byllesby, H. M., & Company, 


(INCORPORATED ) 








Cornwell Bidg., Ann Arbor, Mich. 










NEW JERSEY SOUTHERN STATES 






























. WN. Brown 
Brown & Clarkson, Cc. D.S8 Clarkson 


Civil and Mining Engineers. Spectacisrs 1N 
Torpoorapnic ENGINEERING. 
Southern Bidg., Washington, D.C. 


Dabney Engineering Co., The, 


T.G. Dabney, A. L. Dabney, M. Am. Soc. 
Cc. E. Municipal Improvements, Drainage. 
$1 Porter Bidg , Memphis, Tenr. 


M.A Sor. MB 
Elrod, Henry Bus dco te aes oe Ok 
Mechanical and Structural Engineering, In- 


spections, Reports and Superintendence 
Southwestern Life Building, Dallas, Texas. 


Ford, Bacon & Davis, 


Exaineers. Established 1894. 





.E. Crvin anp Consuutrine 
196 Market St., Newark, N. J. 


PENNSYLVANIA, OHIO AND 
WEST VIRGINIA 


Albright & Mebus, 
Crv1u AND SANTraARY ENGINEERS. Sewerage, 


J Dis 1, Townplanni 
be band’ Title Bidg. = Philadelphia, Pa. 


Brodhead, Alex L., 


Pomsuyaine ENGINEERING, Industrial Plants, 
Specifications, Estimates, Superinten- 


Catasauqua, Penn. 

Chester & Fleming, 
Hyprav ic SANITARY AND MECHANICAL En- 

GINEERS. 

Union Bank Building, Pittsburg, Pa. 
llins, Chas. E., assoc. M. Am. Soc. C. E. 
ConsutTiInaG ENGINEER on Water Power, 
Disposal. 


Water Supeiy. Bes wornge a and 


ENGINEER. 


























































921 Canal Street, New Orleans, La. 


Hatton, T. Chalkley, i. sw. son. 











ENGINEERS. 



























Chicago. 


Drm, A. L. & Company, 


CONSULTING AND eng y ——— 
nD OperaTIVG Manacens of 

tric Railroads, Gas and Electric Lis Ugnting 
Pempenies, Irrigation and Hydro-Electric 
Properties. Puysica. — Fixanctat Re- 


sone. Ficnncenedion Wears Special Operating 
American a Bidg., Chicago. 


New York. Civic AND Sanrrary ENcInerr. Water 


Works, Sewerage Systems, Sewage Disposal 
and Improved Street Pavements Designed and 
Construction Supervised. 



























Wimington, Delaware. 
Hazlehurst, James Nisbet, 


ConsuttinG, DesiGNING AND SUPERVISING 
Enotneer for Municipal Works. 
Candler Bidg., Atlanta. Ga 

















NSULTING, DesIGNING AND SUPERVISING 
NGINEER. APPRAISALS Leg ve 
Empire Building, Pittsburgh Pa. 
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Morgan Engineering Co., 


Crvin Excixeers. Reclamation of Wet and 
Overfiowed Lands. 





American Bureau of Inspection and 
Tests, 


CONSULTING AND INSPECTING ENGINEERS. In- 
tion of Raiis, Cars, Locomotives, Bridges, 
uilding Materials, Chemical and Physical 
Laboratories, Cement Testing. 
Monadnock Block, Chicago. 
Wabash Building, Pittsburgh. 
617 Plymouth Building, Minneapo'is. 


Gulick-Henderson Co., 


INSPECTING AND TestTinG ENGINEERS. 
Pittsburgh, Chicago, _ 
New York, San Francisco. 


Hildreth & Company, 


CONSULTING AND INSPECTING ENGINEERS. 
Philadelphia, Pittsburg, Chicago 
Mills Bidg., 15 Broad St., New York. 


Hunt, Robert W. & Co., 


Robert W. Hunt, Jno. J. Cone, Jas. Halisted, 
D. W. MeNaugher, Bureau of Inspection Tests 
and Consultation. Inspection and Testing of 
All Engineering Materials. 

Established Offices in— 











































Memphis, Tennessee. 


Newcomb, John Lloyd, 


ConsuuTING Crvi ENGINEER. Water Sup- 
ply Sewerage Dispos?|, Examinations, Reports. 
Cniversity, Virginia. 
























PACIFIC STATES 















A\merican Engineering Corporation, 
C. E. Grunsky, President. All Branches of 


Engineering. ; : : : 
Mechanics’ Institute Bldg., San Francisco, Cal. 


Ford, Bacon & Davis, 
Enaineers. Established 1894. 


85 Second Street, San Francisco, Calif. 
Fowler, Chas. Evan, Sect 







































Chicago, » = pena io aes 
ConsuttnG Cry Encineer. Bridges, Struc- ittsburgh, -attle, ontreal, 
tures, Foundations, River and Harbor Impr. London New York, Toronto, 





501 Central Bidg., Seattle, Wash., U.S. A. Mexico City. 


Hetington, G. B., - 


Vancouver. 


Jones & Co., Morgan T., 


INSPECTING. ENGINEERS. Inspection of 
Rails and Fastenings, Cars, Locomotives,. 
Structural Steel, Cast Iron Pipe, etc. Cement 
Testing, Chemical Analysis and Physical Tests. 


General Offices: 
Monadnock Block, Chicago, 
15 Broad St , New York City, 
Highland Building, Pittsburgh, Pa. 


Spackman Engineering Co., Henry S.., 


INDUSTRIAL AND Cuemica ENGINEERS. 
Chemical and Physical Laboratories for the 
Examination, Inspection and Testing of All 
Engineering Materials, Specializing in Cement, 
Sand and Concrete. Property Examinations 
and Reports. 











Consuutineg Crvr. Enorxeer. Valuations 
of Public Utilities. _ Reports, Examinations 
and Estimates on Projets. _ Foundations, 
Reclamation, Irrigation, Railways, Water 
Power Development. 






709 Peoples’ Bank Bidg., Sacramento, Calif. 





CANADA 












> M Am. Soc. C. E 
Robinson, A. W., i im Soa 
MECHANICAL ENGINEER. Dredging Machinery 


of Every T Designed for Special Conditions. 
14 Phillips Square, Montreal, Canada. 









42 N. 16th Street, Philadelphia, Pa. 


Underwriters’ Laboratories, Inc., 
CUBA 


pee Be Direction ¢ the Sees 

of Fire Underwriters. y. H. Merrill, Mer. 

"Turner (N. P.) & Moore (L. D.), 207 East Ohio St., Chicago, Ill. 
Crvit AND MininG EnGIneers. _Investiga- 


tions—Exploration in West Indies, Central and Branch Offices in all the Principal Cities of 
So. America. Camaguey, Cuba; Chatham, N. J. the United States and Canada. 


Pittsburgh Testing Laboratory, 


ENGINEERS AND CHEMISTS. canoe of 
Rails, Cars, Bridges and Buildings, Pipe, Boil- 
ers, Engines, etc. ; Cemect nn and Inscec- 
tion at Mills before Shipment. Chemical and 


© Physical Tests. Consultation and Reports. 
Laboratories 


Testing 





Pittsburgh “P. T. L.” Puilding, 
New York 50 Church Street, 
Chicago 1330 Mongdnock Block, 
- San Francisco 651 Howard Street, 
Allentown Testing Laboratory, Seattle 204 White Building, 
: S St. Louis 1127 Chemical Building, 
ENGINEERS AND Cuemists. Mill Inspection Cincinnati 211 Bell Block, 
and Laboratory Tests. Structural and Road Birmingham 509 Woodward Building, 
Materials. New Laboratories. Allentown, Pa. Dallas 305 Praetorian Building. 


Will you send us your order NOW? 


A handsome, heavy board and cloth binder, heavily grained. Holds reading pages, 6 months’ issues. Easily manipulated and, with the index, 
furnishes a bound volume ready for instant reference. Index furnished every 6 months, FREE. Bye and bye you'll buy the binder. Why not now? 


ENGINEERING NEWS, 505 Pearl Street, New York. 













Vol. 68, No. 


| Engineering | 


Schools and 
Colleges: | 


Clarkson School of Technology, 


Crvit, Evecrricat, MecHANIcaL, CHFMICAL 
ENGINEERING. Small Classes. Full Equip- 


ment. 


Potsdam, N 


Montana State School of Mines, 


Located in a Great Mining District. Thorough 


course 
equips 


Mines and Reduction Works. For informa- 
tion address Registrar. 


artments of Civil, Mechanical and Chem- 
ical Engineering. For announcements or other 
information address Chas. Henry Snow, Dean. 


Rensselaer Polytechnic Institute, The, 


ENGINEERING AND Science. Courses in Civil 
Engineering (C. E.), Mechanical Engineering 


(a. E 


ieneral Science (B.8.). Also Special Courses 
Unsurpassed new Chemical, Physical Electri- 
cal, Mechanical and Materials 


tories. 


“BUY THE BINDER” Trhisis the BEST way to keep your copies of 


ENGINEERING NEWS 


Unless you throw away each issue it will pay you to buy the binder. Because when you want to know what that article, 
said, what those figures were or what transpired then, you'll have the information in NEAT—COMPACT—FINDABLE 
form. You wouldn't say that it wouldn’t be worth 50 cents to you, would you? That is the price, prepaid to your door. 


New York University School of Ap- 


of four years in Mining and Metallurgy 
young men for immediate service in 


Butte, Montana. 







plied Science, 




















University Heights, N. Y. City. 


-), Electrical Engineering (E. E.) and 


Testing Labora- 


Troy, N. Y. 


HE CARDS 

appearing on 
these pages go be- 
fore many thousand 
people weekly. 


You can enlarge 
your field of busi- 
ness at small expense 
with an advertise- 
ment in this direc- 


tory. 
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DOBBIE DERRICKS 


All types and capacities stationary and portable 
for general hoisting and for bucket work, and 
hoists for the operation of same. 

Illustration shows 60 ft. mast, 55 ft. boom, timber 
derrick with bottom dump bucket, back filling a 
bridge abutment on Section 77, N. Y. State Barge 
Canal. T. A. Gillespie Co., Contractors. 


DOBBIE FOUNDRY AND MACHINE 
Niagara Falls, N. Y. 


Branch Stores, Pittsburgh and New York 
Western Representatives, Geo. B. Carpenter & Co., Chicago 








LIDGERWOOD 


HOISTING ENGINES 


STEAM 
and 
ELECTRIC 
Built to meet 
the require- 
ments of con- 
tractors, rail- 
roads and 


general der- 


rick work. 
Double Friction Drum. Direct Current Electric Hoist, 15 to 50 H.P. 


Lidgerwood Mfg. Co., 96 Liberty St., N. Y. 
















WITH THE PERFECT ji! 
DRUM MECHANISM j 
STEAM, ELECTRIC fill] 
anp GASOLINE 
_ AMERICAN ENGINEERING COMPANY i } 


ACHINISTS ANO FOouNOERS 
PHILADELPHIA Pa. } 









Flory Hoisting Engines 


STEAM and ELECTRIC 
For Contractors, Builders, Pile Driv- 
ing, Logging, Coal Mines, Quarr’es and 
general duty. 


Cableways 
Dredge Machinery 
all made to duplicate. Material 


tested in our laboratory, and 
guarantee satisfaction. 


Established 1870 J. 8S. MUNDY 


Manufacturer of High Class 


HOISTING ENGINES, 
STEAM BOILERS, ETC. 


ofall Descriptions forMud Dredging, Bridge 
Erecting, Pile Driving, Logging, Mining 
and Quarying, Steam, Electric and Gasoline. 


Home Office, 22 to 34 Prospect St., Newark, W.3, U.S.A. 


Branch Offices: 

29 Cortlandt St., New York 
1744 Market St., Philadelphia, Pa. 
227 Water St., Pittsburg, Pa. 
24 Water St., Norfolk, Va. 
28 Light St. Baltimore. Md 
Market and Randolph Sts Citergn, mL 
383 Atlantic Ave, Boston, Mass 
210 Washington St.. St. Louis, Mo. 
29 Pirst St.. Portland. Oregon, 
208 W. Pearl St.. Cincinnati, 0. 
Garfield Bldg., Cleveland, 0. 
“GB New Patent Derrick 

Swinging Engine 










PATENT BOOM SWINGER 
Simple and Efficient 


S. FLORY MFG. CO., nesgor. ra 
UDSBURG 


HOISTING ENGINES. 


We standardized the 125 Us. 





Write for 1910 Catalog 





Hoisting Engines CLYDE - GRADE 


represent the highest notch in money-and-time- 
saving efficiency. 


engine. aes —— right—guar- 
Vutte to Dept. 


ek A for Cata- 
Oo. ° 
Stroudsburg Engine Works 


Office -~- Works oe . ouanantee 


WESTERN 


Earth and Stone Handling Machinery 







You cannot pay less and get the same effici- 
ency; you cannot get greater efficiency, how- 
eve’ much you pay. 


CLYDE IRON WORKS 


Manufacturers of CLY DE-GRADE Hoisting 
Machinery at Du- 
luth, Minn., U.S.A 



































Air Dump Cars—Hand Pump Cars—Spreader Cume~Sneqens— Reed o Call For 
Goda Wases Lends ond Dlchoe. Gnd te cant Catenen CATALOG IRo 
Western Wheeled Scraper Co., ™ pre." No. 19!” ~ 
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1600 River Ave.. M. $ 
PITTSBURGH 


Thomas CarlinsSon’s Co. 
Hoists 


Derricks 


a ee 


it Cte ae He TT 
Rad ERO) I 
hy Ferd eer Fl EE 


L. S. Government, Indian Head, Md. 
Write for Catalog 


PHILADELPH 
R. H. Beaumont Co., eek oe 


DARLEY 


SUCTION ASH 
CONVEYOR 


COMPLETE 
COAL 
HANDLING 
SYSTEMS 


GUARANTEE 
CONSTRUCTION CO. 


90 West Street, New York 
201 Devonshire Street, Boston 


Conveying, Elevating and Hoisting 
Machinery, Robins Coal and Coke 
Crushers. We carry a complete 

stock of Chains and Sprockets. 


Write for monthly Bulletins. 





eS: 
18 Park Row, New York 
pennees Old Colony Building—San Francisco: 
Compan kane: United a 
iokeieeies Gutta Percha & Rubber Mfg. Co. 


—lacene N.S: Rrown Machine Company, Ltd. 








Vol. 68, No. 25 








ace Koehring Mixer Quality 


You are getting the best that is made. 
It is to your interest to learn about the 
unequaled 3 in one mixing action and 
sturdy construction that 
can only be had 
in the Koehring 9 






















Koehring Machine Company, Milwaukee, Wis. 


UR goods have been on th« 
market over 30 years. We 
have continually kept abreast of 
the times with improvements. Con- 
tractors who know tell us our 
HOISTS (ELECTRIC or STEAM) 
and DERRICK FIT- 
TINGS are the best. 


Send for Catalog. 


The Contractors’ Plant Mfg. Co. 
133 Erie St., Buffalo, N. Y. 


Sales Agencies: John T. Morten. 90 West St., New Yor 
& Co., 57 Oliver 8t., Boston, 
phia, Pa. L.M.R 


k, N.Y. Perrin, Seamans 
fass. Henry T a Bulletin Bidg., Philadel- 
umsey Mig. Co., St. Louis, 


Buy the Economical 
Hoisting a 


The vertical cylinders, being small and high speed, requir: 
smaller working parts with re less wear and repair ex- 
pense and developing the same power of larger horizontal a a 

ng at slow speed. This is one of many features, The illus 
tration shows our Double Cylinder, Double Frictior 
Dram Hoisting Engine with our Standard Boom 
winger attach 
e also make Derrick Cars, Derrick Irons 
Hand Powers, Blocks and Sheaves. 
We make a specialty of Double 
Platform Elevators for handling 
brick and mortar. These Ele- 
vators are adapted to any height 
building. Write for catalog. 


The John F. Byers 
Machine Co. 


RAVENNA, OHIO 


METALINE 
BUSHINGS for HOISTING SHEAVES 


excel all other types for durability under heavy 
loads, and hard service. 


OILLESS 
THE METALINE COMPANY 


Sole Manufacturers 


6 West Ave. Long Island City, N. Y. 









WHEN BUYING A CRANE 


SPECIALIST 
We build Locomotive Cranes ony 
THE OHIO LOCOMOTIVE CRANE CO. 


MANSFIELD STREET. BUCYRUS, OHIO 


CONSULT THE 
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The Heating Attachment on an Austin Improved 
Cube Mixer is Independent of the Power Plant 


It can be applied to and will work just as 
efficiently on a gasoline engine or electric- 
driven mixer as on a “‘steamer.”’ This is all 
it is—a lightweight, compact attachment 
that generates its own heat, absolutely regu- 
lated by the turn of a burner cock and re- 
quiring no attention when it is desired to 
maintain it at any adjustment. No dampers, 
flues or fans. It becomes an integral part of 
the drum, which it keeps continuously hot. 


And the Mixer: the famous Austin Cube, 
which, by turning off one hot blast, will mix 
cold concrete with an efficiency unequalled 
by any other mixer, bar none. You need 
this two-in-one tool. 


SEND Tete ae STIN’S CONCRETE PUBL ICATIONS 


a eetenee of Cc Joncrete Mixing.’ 
“Special Hot Mixer c ircula ‘General C atalogue No. 2." 
Special Street Machine Circular.’ 


Municipal Engineering & Contracting Gicees 


ey England Agent—Dyar Supply Co., 510 Main St., Cambridge, Boston. Western Pennsylvania Agents—J. 8S. Beckwith, 108 Parkway, N. S., Pittsburgh. 
Southwestern Agents— Wylie Mfg. Co., Oklahoma © ity. J.S. Wylie, ‘Dallas and Houston. Sau Francisco Agents—The Lansing Co., 338 Brannan St 


Main Office—Railway Exchange Building, Chicago Eastern Office—90 West Street, New York City 
AGENTS WANTED IN OPEN TERRITORY 













We Extend to Our Friends 





The Compliments of the Season 


Greatly Appreciating their Generous 
Patronage during the Past Year. 





‘13 IS A LUCKY NUMBER 
LET’S PULL TOGETHER AND MAKE IT SO 





Insley ene eee 


Indianapolis Indiana 
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Business is Booming at Itha 


()% plant is found to be inadequate to take care of the demand for 
Morse Silent Chains, and with a view to being able to handle orders 
more promptly, we are putting up an addition which will give us a floor 
space two and one-half times that of our present plant. 


The two-pin “Rocker-Joint,’’ exclusive 
to MORSE Silent Chains, is the reason. 


Leave the selection of the drive to any engineer who knows the principle upon which this 
“rocker-joint” is constructed, and in almost every case he will specify MORSE Silent Chain 
Drive—he knows MORSE Silent Chains are most efficient because of this joint. 

Why shouldn’t you follow the lead of those engineers? 


Are you open to conviction? Will you let us show you how MORSE Silent Chain Drives 
will save you money? Why not write us today? 


Morse Chain Company, Ithaca, N. Y. | 
REMEMBER : a 


You can’t get this “rocker- 
joint” in any other chain. 












Tested 
Steel 
Chain 


Don’t risk accident with chain 
you don’t know about. 


















BROWN PORTABLE 


Elevators - Conveyors - Unloaders 
“A Ton a Minute”, 






Proof certificate of test given with 
every order of J & L chain. 


Our chain is made from most 
carefully selected material, under 
careful supervision—in short, it 
is J & L quality and workman- 
ship throughout. 











“B-P” Elevator with Apron Conveyor. 
This is a general purpose elevator, adaptable to 
handle bags, cases, crates and miscellaneous 
packages (excepting barrels). 

It is useful in any warehouse handling miscel- 
laneous merchandise and will pay for itself in a 
short time in actual saving of non-productive 
expense. 

Always ready for use. 
Costs nothing to maintain when idle. 












Send for Catalog ‘‘C’’ 










Jones & Laughlin Steel 










_ Comme Dorling he 
erican Iron & Steel Wor! 
Pittsburgh Brown Portable Elevator Company 


10 South La Salle Street CHICAGO, ILL. 
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Oak Eeather Tanneries 





Schieren’s Duxbak 


Waterproof 
Leather Belting 


is especially suitable for jobs 
where temporary arrangements 
of pulleys compel many changes 
in length of belts and where 
exposure to contact water mixed 
materials destroy ordinary leather 
beltings. 


Leather is the recognized best ma- 
terial to use for power transmission. 
It gives the best pulley contact and is 
capable of perfect splicing by our sim- 
ple method. 


Send for our booklet of instructions on 
the care of belting. It tells a great 
deal in a little space. 


Tanners, ~ 
Belt Manufacturers 


New York, 300 Ferry Street 


1 fe 
28 We inte oe aa? Ave. he, Oupeatio South Station, 
205 ey ao 


Denver, 1752 ee 
Brotys, 5. Cor. 13th St. and $d Ave, 


Germany, Auf dem Sande i, 


Bristol, Tenn. 





& 
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Stands the Strain of the most 
Severe Service 


Jeffrey Hercules Malleable and 


Steel Combination Detachable 
Chain 


This Chain is de- 
signed especially for 
extra heavy work in 
handling Gritty Ma- 
terial in Cement 
Plants, Chemical 
and Fertilizer 
Works, Mines, etc., 
and is also exten- 
sively used in Gen- 
eral Elevating and 
Conveying Work. 


Recommended for 
its great strength, 
simple construction 
and on account of 
the large amount of 
protected wearing 
surface. 


Practically Dust-Proof, 
_with Malleable Iron 
Solid Link and Steel 
Bars, made up _ with 
either Riveted or Coup- 
ling Pins. 


Works upon Stand- 
ard Sprocket Wheels. 


Write for the following Bulletins. 
No. 64—Malleable Iron and Steel Chains. 
No. 63—Jeffrey Detachable Chain. 

No. 43-A—Jefirey Elevator Buckets. 


Jeffrey Mfg. Co., Columbus, O. 


New York Charlestown, W. Va. St. Louls 
n Atlanta, Ga. 

Philadelphia Birmingham 

Pittsburgh Chicago 


Hercules Link with Angle Tron Connecting Linke 
12-26-12 








¢ 
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THIS BROWNHOIST LOCOMOTIVE CRANE 
deposited one cubic yard of concrete per minute 


on the construction of the Fourth Avenue Subway, New York 
City. This was done day after day with a 2 yd. concrete 
bucket. Four of these cranes were used on this work by the 
Tidewater Building Company and Thos. B. Bryson, Contrac- 
tors. Besides handling the concrete, the cranes were used in 
excavating, unloading sand and gravel, (65 yds. per hour) 
and handling all the heavy material. 


CONTRACTORS 
use the Brownhoist Crane 


because it is built of hard and 
continuous service. Delays are ex- 
pensive to any contractor and he 
cannot afford to have a crane that 
is continually breaking down. ‘The 
Brownhoist crane is used by con- 
tractors in all parts of this country 
and we want you to investigate its 
record. Ask the man who has one, 
Our catalog shows the Brownhoist 


crane as used on contract work. 
Send for it today. 


The Brown 
Hoisting Machinery Co. 


Cleveland, Ohio 


New York Pittsburgh 
Chicago San Francisco 


Locomotive Cranes ee gee 
For All a a s A Pile Driver. 


Browning Locomotive 


Classes Of Work + Cranes saving their owners 


time, labor and demurrage 


Industrial Works Locomotive Cranes—all described in our ne " i are illustrated in our latest 
catalog—range from 5 tons to 150 tons capacity, and represent sa catalog. Write for one 
the experience of years spent in the manufacture and develop- - at once 
ment of this class of machinery. E 


Your most careful investigation is invited. | THE BROWNING 
We'll gladly send our catalog on request. a re ENGINEERING COMPANY 
: Main Office and Works: Cleveland,O. 


INDUSTRIAL WORKS v if : s | SALES OFFICES: 


New York Philadelphia Pittsburgh 


BAY CITY, MICHIGAN oo ae a Ya 


Manufacturers of Locomotive and Wrecking Cranes 
from 5 to 150 tonscapacity. Freight Station Cranes, 
Pile Drivers, Transfer Tables, Grab Buckets, 


Lifting Magnets, Rail Sawing Machinery. A N E ey 
‘ sys ‘Pr felt his oO Chu a Ps one - Fone end he o R 
adelphia: it ew York and Oliver . 
Bldg, Pittsburgh; J. G.Miller, St Louis: F. H. LINK-BELT CRANES are the Most 
. eet Montreal; J. 1. Blount & Co., 
Bacon & 


“oe 1am, Ala. ; Langto rd, 
Francisco, Cal. 


caterer ae 


Sn apiece 
sansa 


eee ae at eee ed 
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A Money Saver For Many 
A Contractor 


sa many a contractor must have a locomotive crane for structural steel and general 
construction work part of the time, for digging part of the time, for pile-driving par! 
of the time. He cannot keep three separate machines busy all the time, but one ma- 
chine capable of doing all three would never be idle a day. Every Such Contractor Needs 








The McMyler Interstate 
25 or 35 Ton Crane } 


a 
fy 
Ve) 












/ 







Because the ““McMyler-Interstate 25 or 35” is capable 






















y /_ For Structural Steel Work 
(1) of handling structural steel and general con- rm / 
tracting work, (2) of working with drag scraper, a The “25 and 35-ton MeMyler-Interstate” 
¥ af is equipped with boom up to 70 ft. in 
Clam Shell and Orange Peel Buckets, and (3) lanai by the sluaple provess of con mnoete 
- . 4 ing the two pin connections of the leader 
of use with pile-driver attachment. / truss and putting boom in place. 














Because it can be easily transported 
from one point to another over any 


For Pile-Driving 












‘ ® / As sile driver it is a complete turntable ma- 
/ a pile dri i I r 
standard gauge railroad. chine; all operations by power, also having batter 
° attachments on leads with a long reach in all direct- 

Because on any one of these jobs / ions, and collapsible for railroad clearance 


a ““McMyler Interstate 25 or f 
35 ton” is unequaled for all 
round efficiency and 


economy. 






For Digging And Excavating 





A 
/, 





The same machine can be fitted with a Scraper Bucket 

or any type of two-line Clam Shell or Orange Peel Bucket, 

as well as a Magnet, if desired. This machine has been 
tried out; is of the foremost type in each of its forms, and a 
most valuable part of the equipment for any Railroad, large 
or small. 


The Complete McMyler Interstate Line 


Locomotive cranes—all types of standard and broad gauge Scraper 
Excavators, Clam Shell and Orange Peel Buckets, Coal and Ore Hand- 
ling Machinery, Railroad Pile Drivers. Glad to send you a catalog on 

any, or all. of these lines. 











U es ata 


The McMyler Interstate Company, Cleveland, 


NEW YORK LOS ANGELES CHICAGO 


Selling—ENGINEERING NEWS--Section 


WIRE ROPE 


and Fittings 


Seo ee ee 


The Gasoline Power 
Drag Line Excavator 


Look at that illustration. It looks like an ordinary steam 
power drag line e cavator, doesn’t it, except that it has no 
smoke stack? 


That’s the gasoline power Monighan Steel Drag Line Ex- 


cavator, the first successful drag line excavator to be run by 
gasoline power. 


Thimbles spliced in, loop sockets, 
Every contractor knows that in many excavating jobs, con- 2 . ‘ 
ditions have required such a machine as this—and here it and open sockets, with or without 


is at last at ne 2 8 : 

i to fill that need. hooks ; clamps, clips, turnbuckles, 
For the ordinary run of excavating jobs there is, of course, 

the Monighan Tine of steam power drag line Excavators etc. Illustrated book free on request 
which have yet to be beaten as getters practical results. 


Shall we sone our complete descriptive catalog? It will 


Stason you” Wree tole The Trenton Iron Company 
Trenton, N. J., and 30 Church Street, New York 
MONIGHAN MACHINE CO. ea 


American Steel & Wire Co., Salt Lake City, Utah, and 
2018 Carroll Ave., Chicago, Hil. Denver Col. United States Steel Products Co., San Fran- 


cisco, Cal. Los Angeles, Cal. Portland, Ore. Seattle, 
SALES AGENCTES—P. B. Engh, 314 Pacific Electric Bidg., Los Angeles, Cal. Wash., Mexico City. Sauerman Bros., Chicago, IIl. 


MEAD -MORRISON 
MANUFACTURING COMPANY 


STURDY, EFFICIENT, RELIABLE GRABS 
for every service are included in the Mead Morri- 
son-line. Clam Shell and Orange Peel Types for 
Contractors’ work, Coal handling, Mining and Ex- 
cavating. 


Works and Main Office: Cambridge, Mass. 

NEW YORK, 149 Broadway. NEW ORLEANS, 110 North Peters 
CHICAGO, Monadock Block. Street. 
BAL TIMORE, 821 Equitable Bidg. MONTRE AL, 286 St. James@treet. 
PITTSsU RGH, 108 West Parkway, SE. atrh as Bailey Building. 

N. Nb, Lumbermen's Bldg. 
SAN FRANC ISCO, Metropolis Bank S ANGE LES 1206 Union Trust 

Building vBullding, 


The Best and Most Powerful 


RICKARDS GRAB BUCKETS 
Cast Steel Orange ANDRESEN-EVANS CO. 


Peel Bu cket 635 Railway Exchange Building 


Chicago, Ti. 
. Manufactured and Sold in Canad 
The bucket that is as nearly H.P. ANDRESEN, 1s15-1516City Hall Square Bldg. 
. ° . Chicago, Ill 
as possible indestructible. No 
higher in price that any other 


good bucket. “HAISS” CONTRACTORS’ TYPE 


Write for Circulars and prices. . CLAM SH ELL BUCKETS 
Made Entirety Of Stee! 

IDU liti rior owing t f shell 

INDUS TEL Se Sef ing ee oversat haspend hr toi cand 

& EQUIPMENT co. gravel, broken stone,. coal, excavating when equip- 

407 SANSOM ‘ST., PHILADELPHIA pee WAS teeth. eed be eee ee eet camenctors. 


“zB” 
Frank D. Moffatt & Co., 1 Fulton St., N. ¥., 
89 State St., Boston. ceweewes onee 30 Ciara et. 
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JQustration No. A-1642: A Hayward Skid Excavator tn Gravel Ptt Work, 
operated by the Vandalia Railroad Company at Terre Haute, Ind, 


HAYWARD 
BUCKETS 


Orange Peel 
have no equal. 


Clam Shell 


Drag Scraper 
Full information’ given in 


Bucket Catalogue No. 39 and Digging 
Machinery Catalogue No. 40 which will 
be sent on request. 


The Hayward Company 


50 Church St. 


New York 


Hoisting Buckets 


“Excelsior” Bottom Dump 


Concrete Bucket 
(Patented) 


Controllable 
sottom Dump Bucket 
(Patented) 


“Invincible” 
Bottom Dump Bucket 
(Patented) 


Self-Dumping and Self- 
Righting Turnover Bucket 


Coal Hoisting, Mining, Ex- 
cavating and Bottom Dis- 
charge Buckets—Steel Skips 
—Side and End Tip, Rotary 
Dump, Drop Bottom and 
Boiler Room Cars—Asphalt, 
Tar and Lead Melters, 
Hand Dump Carts, etc., etc. 
Sead for Catalogue. 


G. L. Stuebner, 
Iron Works 


West llth St., Long Island City 
New York, N. ¥. 
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Where others 


“fell down”— 


WILLIAMS Bucket was put on a dredge 

working in the deep water cut of the 
Detroit River tunnel—put on after other types 
of buckets had been tried unsuccessfully. The 
Williams made good. 


EVERY KIND OF A BUC KL. 


wILLIAMs 


XO Aa a ae 

The Dunbar & Sullivan Dredging Co., the firm doing 
the work, have written in an enthusiastic letter on Wil- 
liams superiority. In digging hard clay deposits or in 
ordinary every-day work, as well as in deep water dred- 
ging, these buckets have proved that they are highly 
efficient and have lasting strength. 

There’s a Williams fo 
one specially for you. 
bucket satisfaction. 


every need or we'll design 
But, in any event, you'll get 


Ask for the Bucket Book—today. 


The G. H. Williams Co. 


1513-1515 Rockefeller Building 
Cleveland, Ohio 
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Pile Driving In Hanging Leads 


Union Iron Works Pile Hammers so successfully meet the require- 
ments of railroad equipment, that the important railroad systems use 
our hammers for laying the foundations of towers, stations, bridges, etc. 

Illustration shows our No. 1 Hammer in hanging leads su vende d 
from locomotive crane driving the 50 foot piles which form the pier 
foundations for electric transmission towers of N. Y., N. H. & H. R. R. 
at Bartow, N. Y. 

Our ten sizes of pile hammers cover all kinds of driving from the 
lightest wood and steel sheeting to the heaviest concrete piles weighing 
up to 36 tons each. 


Write for Catalog of Pile Driving. 
Union Iron Works, “$i.5>¢"* Hoboken, N. J. 


Manufacturers of Excavating Machinery and Contractors’ Equipment. 


Vol. 68, No. 2 


GOUBERT 
PLE-DANING 


HAMMER 


The cylinder is the ram 
that strikes the blow. 


Made all of steel—prac- 
tically indestructible. 


Send for catalogue 


A. A. GOUBERT 
40 WEST ST. 
NEW YORK 


Hydraulic Dredging Machinery 


made to meet just your requirements. We can increase 
your present output—we can save money for you, Let 
us tell you what we’ve done for others—let us show 
how we'll help you. Write to us. 


THE NORBOM ENGINEERING CO. 
Denckla Bldg. Philadelphia, Penna. 


Put Your Handling Problem Up To Us 


Complete Elevating, Hoisting and Handling Equip- 
ments designed and installed. Locomotive Cranes. 


The Exeter Machine Works 


Pittston, Pa. 


CABLEWAYS 


FOR ALL CLASSES OF WORK 


NATIONAL HOISTING ENGINE CO. 
HARRISON, N. J. 


Guy Derrick Head Block 


With Special Block 
Simplest Ever Made 
Patented by 


THE TERRY & TENCH CO., Inc. 
Room 1044, Grand Central Terminal, New York 
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THEW 


FULL CIRCLE SWING 
STEAM SHOVEL 


The Modern Type of Excavator 


The ‘“Thew” has time and again proven its adapt- 
ability to all kinds of excavation work. 

A feature that adds largely to its efficiency is the 
full circle swing. The shovel swings through a 
complete circle, delivering the excavated material at 
any desired point, either at the side or rear of the 
machine. The shovel can be casily moved from one 
working place to another and can enter the work in 
any desired direction. 

All Standard Thew Shovels are equipped with the 
Horizontal Crowding Motion, a distinct advantage, 
which makes it practicable to operate with economy 
in very shallow cuts. 
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One operator is all that is necessary on a ‘“Thew’—he workmanship, and agree to replace withovt cost any parts 
has at all times an unobstructed view of the dipper and proving defective within six months after delivery. 
is able to handle the machine in the most effective manner Our catalogue will show you how to save maney on that 
We fully guarantce our shovels as regards material and job of yours. 






Just wrile jor it now 


The Thew Automatic 


LORAIN, 











The advantages of the hydraulic method are well recognized. By dredging and 
carrying away sand, gravel and small boulders in one operation, economy of 
time and labor is effected and capacity increased. Morris Hydraulic Dredges 
are unexcelled in this work. We are prepared to furnish a full requirement. 


Send for a copy of our book describing 
the complete Morris line. Write now. 


Morris Machine Works Baldwinsville, New York 





Branch Offices: STANDARD AMERICAN DREDGING CO. 
Galveston, Tex. Engineers and Contractors 
Los Angeles, Cal. Dredging Port Works Land Reclamation 


Sones Ok 414 13th St. 





while it's on your mind 


‘Shovel 


1500 H. P. Dredge “Atlantic” filling Galveston, Texas through 122000 feet of pipe line 


Oakland, California 





Company 


OHIO 


Cable Add. 
“SADCO” 
Western 
Union Code 
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Copyright 
Sawyer & Moulton 


Aziscoos Dam, Magalloway River, Me. 
Sawyer & Moulton, Engineers, Lewiston, Me. 


The woodwork of this great dam is preserved with 


Cabot’s 
Conservo Wood Preservative, 


a wonderfully efficient preservative made with scientific accuracy, 
that has greater penetrating power and greater antiseptic power 
than any preservative. Prenton power is the first requisite 
for wood preservation. If a preservative cannot penetrate it does 
not preserve. Conservo goes into the wood deeper and more quick- 
ly than any similar compound and more thoroughly sterilizes and 
ea t It is sold at a reasonable price, (about one- 

alf that of heavy, viscous, non-penetrating carbolineums) and can 
be applied hot or cold. Catalogue full details om request. 


Samuel Cabot, Inc., Mfg. Chemists, Boston, Mass. 
1133 Broadway. N. ¥.C. 350 Dearborn Ave. Chicago 
Agents all over the country. 


Creosote Shingle Stains Waterproof Brick Stains 
Waterproof Cemept Stains Shemthing and Deafening Quilt 


WOOD PRESERVING 


Dead Oil of Coal Tar Process. Piling, Timbers and Ties 
Creosoted according to specifications. Rail or water 
Delivery. Creosoted Wood Paving Blocks 


The Barber Asphalt Paving Co. 


Office and Works: MAURER, N. J. 


Virginia 


Established 1881 


we SEND FOR CATALOGUE B 


Creosoted Railroad Ties, Bridge Co 


Site go PIPE & CREQ 


Timbers, Piles, Poles, Paving Blocks and Lumber  * 
MANUFACTURERS OF 
Cross Arms and Wyckoff Conduit for Underground Wires 


Vol. 68, No. 26 


Low Cost 
Low Power 


Low Upkeep 


BRONZE BALL 
GYRATORY 
CRUSHERS || 


In 
Volume 


Is INSURES 
Profit 


On account of the 
large volume of 
early orders for this 
crusher we are 

now able to 

give every 
purchaser the 
benefit of low prices 
on all crushers for 
immediate delivery. 


Economical 
Results 


Order now and take advantage 
of the exceedingly low prices. 


Ask for Catalogue L2 


Chalmers & Williams 


General Office and Works: New York Office: 
Chicago Heights, Ill. Singer Bldg. 


Our KYANIZED Spruce Lumber 


The best material for wood construction exposed 
to weather, dampness, and borers. A _ practi- 
cally non-decaying wood. Send for information. 


Berlin Mills Company - - Portland, Maine 


E. A Buell, Presidend Edm Christian, Eng sndGen “igr Percy A. Smith, Asst. Mgr. 


NORFOLK CREOSOTING CO. 
Citizen's Bank Building 
NORFOLK, Va., U.S.A. 


A MODERN PLANF Adapted to Filling the Most Rigid Specifications 
° Send for Descriptive Book—Spanish or English 


American Creosote Works, 
New Orleans, La. (Station B) 


Creosoted cross arms, Lumber, Paving Blocks, Piles, Poles and Ties, 
Private free wharf for ocean vessies at New Orleans. 
Capacity 60 million feet board measure annually. 


Pile Drivers 
Vulcan Iron Works, 


Station D. 


Chicago, Ills., U.S. A. 














~I 
~J 
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The Man Who Says 
a Can’t’”’ 


isn't the kind you want to have work- 
ing for you. How about the mate- 
rials you work with? Are they the 
kind that say I can’t? Don't you 
want them to be the best? 


Naturally you do, and that is 
exactly why Atlas has been the 
accepted choice of so many big engi- 
neers for twenty years. Atlas is the 


IRON CEMENT 
No. 7 


Waterproofs and stops leaks in 
concrete. | 

New No. 7 illustrated instruction 
book free. 


SMOOTH-ON 
Manufacturing Co. 
* Jersey City, N. J. 


kind of cement that does what you 
want—every lime. Not once in a 
while—but every time. Why not use 
it then—always? 

“The standard by which all other makes are measured.” 


231 N. Jefferson St. 
Chicago 


36 Sacramento St. 
San Francisco 


8 White St. 
Moorfields, E. C. 
don 








wil not co oe sn 
as had a chance + ardew 
under faVorable seid or 
oO arg ours. If surroun 
he Food! ecautions, con: 
cretin rt one sa fi 


\ yan soe a 
me Cont ji ctors Whs do not 


A Want to suspend at the 












For Your Reference Work “ 
A Complimentary Copy Of 


“41 Reasons” 


Twenty-five pages full of con- 
cise expert discussion of the 
building questions of the day. 
Photos that illustrate clearly 
and graphically every phase 
of the subject. No matter 
what building or structural work you are contemplat- 
ing you can hardly afford to miss reading carefully 
this book. It is the latest word on concrete by a rec- 
ognized authority on the subject. 

You can have the book at once simply by sending a 
post card with your request to the 






















etine in Weather’ 


iS 
fi of hel pful suggestions. 


Universal Portland Cement Co. 


TOSURGH cence eet Pea ag Lehigh Portland Cement Company 
acre eee : 555 P. eoples’ Gas Bidg., Chicag 0, ill. 








PLANTS AT CHICAGO AND PITTSBURGH ————________. 
ms ANNUAL OUTPUT 12.000.000 BARRELS 
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It was used here 


Bay State Brick and Cement Coating . 


will protect all concrete or cement con- 
struction against damage by moisture, 
will retard fire, give your building any 
tint desired, may be used as a tint on 
brick or wood, is equally advantageous 
on stucco or concrete houses, in mill, 
bridge or sewer construction. 


Send at once for booklet No. 15. 


Wadsworth, Howland & Co., Inc. 
Paint and Varnish Makers and 


Lead Corroders 
82-84 Washington St. 


MEDUSA 


WATERPROOFED WHITE 


PORTLAND CEMENT 


TO THE EXTENT OF OVER 5,000 
BARRELS IS BElna USED IN THE 
NEW WOOLWORTH BUILDING, NEW 
YORK CITY, THE HIGHEST BUILDING 
iN THE WORLD, HERE ILLUSTRATED 


THE FIRST TRUE WHITE PORTLAND CEMENT EVER MANUFACTURED 


PERFECTLY WHITE !N COLOR AND STAINLESS 


THE BRAND THE U. S. GOVERNMENT HAS USED 
iN FIFTY BUILDINGS IN THE PAST TWO YEARS 


FOR EXTERIOR AS WELL AS INTERIOR WORK 
Write for tree booklets and samples of 
MEDUSA WHITE PORTLAND CEMENT 
MEDUSA WATERPROOFING 
MEDUSA WATERPROOFED CEMENTS 


(GRAY AND WHITE) 


SANDUSKY PORTLAND CEMENT CO. 


SANDUSKY, OnI0 


Saylor’s Portland Cement 


Oldest American Cement 


Coplay Cement Mfg. Company 


1106 Land Title Bidg., Philadelphia 1360 Fifth Ave. Bldg, New York City 


EVERY BAG ALIKE 
Output 4,000,000 Bags Annually 


DEXTER Porm CEMENT 


The Exceptional Standard 
SOLE AGENTS 


SAMUEL H. FRENCH & CO., PHILADELPHIA 


Boston, Mass. 
New York Office, 156 Fifth Avenue. 


STATE ARMORY 
Syracuse, New York 


Vulcanite Portland Cement 


The Brand with a Reputation 


The following Educational Pamphlets will 
be sent to parties located in the New Eng- 
land States, New York State, New Jersey, 
Pennsylvania, Delaware, Mary land and the 
District of Columbia. 


No. 4—Hair Cracks and Crazing on Con- 
crete Surface. 


No. 6—Economical Section and Propor- 
tion of Aggregates. 


No. 7—Cement Sidewalk Paving, Method 
of Construction. 


No. 8—Reinforced Concrete Residences. 
No. 10—Concrete Surface Finishes. 


Main Sales Office: 200 Fifth Ave., New York 
Main Office: Land Title Building, Philadelphia 


Per Annum 


BUY THE BEST 
Old Dominion Portland Cement 


Works—Fordwick, 


Penn-Allen Portland Cement 


Works—Penn-Allen, Pa. 


Phoenix Portland Cement 
Works—Nazareth, Pa. 
‘Wm. G. Hartranft Cement Company, Sole Selling Agent,’ 
Bldg., Philadelphia, Pa. 


ALPHA PORTLAND 


The Recognized Standard American Brand 
On the market for the past twenty years. One brand only 
[@ manufactured—a strictly straight Portland which in uniform- 
RY ity and general excellence cannot be equaled. 
Write for our Handsomely Ilustrated Book, Sent free, 
ALPHA PORTLAND CEMENT CO. 
' General Office, 6 Centre Square, Easton, Pa. | 


PENNSYLVANIA PORTLAND CEMENT 


O’ROURKE ENGINEERING CONSTRUCTION CO. 


In the largest caissons ever sunk on land. Foundations of the 
N. ¥. Telephone Co. Bidg., Walker and Lispenard Sts., New York. 


PENNSYLVANIA CEMENT CO., 29 BROADWAY, NEW YORK CITY 


t . 
ment is less 
durable. Oldest 


" a ~ 4 ree vem ¥ col 
Over 1,000,000 Barrels for Ashokan Dam *”! "!*** 
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THE BUFFALO REINFORCING FABRIC 


will save money on your concrete jobs. It is the most economical and satis 
factory in the construction of culverts tunnels shafts, sewers, retaining 


walls, etc. 
FIRE RESISTING QUALITIES 
LOAD CAPACITY—EFFICIENCY 


It can be woven with carrying wires of various sizes, with cross wires 
securely locked at right angles and the meshes of suitable size to meet any 
requirements. It can be woven into bundles from 150 to 250 feet in length, 
ready to be rolled out on the forms for floor and roof slabs, etc. Made in 
any width up to 6 feet. 

Also manufactuvers of Greening’s Patent Trussed Steel Wire Lathing, 
Grim's Galvanized Corrugated Wire Lathing and agents for Clinton's 
“Electrically Welded Fab 


rite for particulars, samples and prices. 


BUFFALO WIRE WORKS CO., 


Formerly SCHEELER’S SONS, 
438 Terrace BUFFALO, N. Y. 


Rotary Cement Kilns, Dryers and Coolers 


VULCAN IRON WORKS, Wilkes-Barre, Pa., U.S.A. 


Chicago Office—McCormick Bldg. 


Automatic Apoeeee 
4 sae Bal Nake | 


hie mwEW YORK 


PILE SHOES 


Large or Small in Stock 


CONCRETE INSERTS 


All Size Bolt Sockets in Stock 
Janney, Steinmetz & Co., Philadelphia, Pa. 
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CHICAGO.NEW YORK 
WORCESTER 
CLEVELAND. PITTSBURGH 


ae 


RUBBER COVERED WIRE 


WORSTEO TRACER THAtao 
TYPE B.S. 
FOR 600 VOLTS OR LESS. 


Examined nad tabeled under the 
ea, et ra 


Underwriters nboratories, Inc. 


Giunrariteed to be vn atrictly high 


geade Insulated Wire. 


National Electrical Code Standard 


Gi HERE are good Wires and 
bad Wires but the Wire 
with this tag is the dest! 


We guarantee it! 


AWE aT bl to ae eee fi Tete rete 


SALES < 
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prt: THE HAND BOOK 
“TONCAN i OF DAMP-RESISTING PAINTS 


So7METAIS 3 Compounds, Recognized as an authority 


Specialties, ete. the world over. 
Sheets 
Rust-Resisting Anti-Corrosive 
























Specified by Leading Architects and 
by the United States Government. 


They make good where other sheets fail. 


Ask your jobber. 


The Stark Rolling Mill Co. 


Canton, Ohio 






Contain- 
ing speci- 
fications 
of value 
scientif- 
ically 

worked 
out. 


Send for 


























Also manufacturers of Black 















and Galvanized Sheets and ae 
Formed Products. Establish 
ed 1845 
Technical Pai d 
T oc h B ro t h ers 9 Dame ects Conssibeads 
320 Fifth Ave. Works: Long Island City, N. Y. Toronto, Can. 

















OVER 400,000 square feet of 
ASBESTOS PROTECTED 
METAL used for ROOFS and 
WALLS of this plant. 


ASBESTOS PROTECTED 
MET AL is a sheet of metal her- 
metically sealed in a coating of 
as a compound on which 

rmly imbedded on each side 
a layer of pure Asbestos. 


ASBESTOS PROTECTED 
MET AL does NOT rust or Cor- 
rode; itis not affected by gases 
or moisture; it does not require 
aint and both exterior sur- 
aces. éi° of long fibred AS- 






(i) Asbestos Protected Metal Company () 








ALL USERS OF TUBEMILLS WILL BE INTERESTED IN 


Ae 


Going To Build ?>— Investigate 
The Wilson —— 


















PATENTED 
Let us help you to deeide upon the 50¢ RCH 8ST. 
t f buildi constructi t 
= Sees ee eee 


ENGINEERS 


or factory. 


Our interesting Booklets describing 
the Wilson System of reinforced 
concrete and timber construction 
will take the scales off your eyes on 
points of efficiency and economy. 













STEEL BARS 
FOR 
REINFORCING CONCRETE 
MANUFACTURED BY 


LACLEDE STEEL COMPANY, 
8ST. LOUIS, MO. 





Will you write for them now? 











Wilson System Of Construction, Inc. 
Board of Trade Bidg. Boston, Mass. 
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UNITED. STATES STEEL SHEET PILING 





After working ten months with 
wood sheeting in quicksand, the 
Northern Railway Company, 
France, used our steel sheet piling 
and completed the work in one 
month. 





It will work just as well for you. 

We have recently published a 
complete treatise on ‘Steel Sheet 
Piling, 


” 


containing 88 pages and 
profusely illustrated. 


We will be pleased to send a copy to you on request. 


CARNEGIE STEEL COMPANY 


General Offices: PITTSBURGH, PA. 













“rst WAINWRIGHT GALVANIZED STEEL CORNER BAR 


Warch 38, 1997 For Protecting Edges of Concrete Curbs, Steps, Columns, Etc. 

August 29, 1907 This bar is SELF-ANCHORING, the DOVETAILED WEB holding it is a in place EVERY 

August 2. 1910 INCH oF ITS LEN Nat H, requiring no Clips, bolts or wires at inteevale, al Sowing bucktin or 
RESISTING DEPTH OF TWO SOLID 


supeneion This presen 
STEEL at THE POIN OF ‘IMPACT. it has a record of 14 ae a without pe wm 
This bar has been in public use tor more than 14 years as the main feature of the 


WAINWRIGHT STEEL-BOUND CONCRETE CURB 


Absolutely Non-Breakable—Cheaper Than Granite 


itiintina 
THIS CURB WILL STAND HARDER USE AND 
: TEN TIMES rt LONG AS PLAIN CONCRETE CURBING 
CONTRACTORS can make money by laying this curb. 
CITY ENGINEERS can save money by specifying it. 
ARCHITECTS are invited to read pages 238-239 “Sweet's Index,” , 
METAL PARTS FOR SALE Send for Copyrighted Booklet No. 5, 


STEEL PROTECTED Se COMPANY 88** Sutibedein, ear ONS 
















Por prices: send required size ih position of connecting sections to 


STREETER CLIP & SPECIALTY COMPANY, (Incorporated) 4101-4105 East Ravenswood Park CHICAGO 


School Houses and all Puplic Buildings 
















TURNER CONSTRUCTION CO 


Dozens of magnificent jhuildings and bridges testify to the excellence of 


Rockport Granite 













REINFORCED CONCRETE i bili handi k of the | it size. 
t ty to handle work 0 e largess’ le 
CONSTRUCTION We neahie seemetly ~ omy destination. Write for estimates. 
Engineers and Contractors Rockport Granite Company, Rockport, Massachusetts 





BUSH FACTORY No. 8 . 
Foot 33rd Stret, Brookly MAIN OFFICE: 11 BROADWAY, WEW YORK 


One of the fourteen factories which we Branch Office: 312 Prudential Building, Beftale, W. ¥. 
have constructed for the Bush Terminal Co, We have completed over 400 structures. 


ie Sorts, St I cok new. Resress need by F. E. Foster. 
N : cago, of Commerce Bu 
a Boston, 31 State Street. Represented ‘by J. D. Duffy. 
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FORT PITT BRIDGE WORKS | | Lewis F. Shoemaker & Co. 
of Pittsburg, Pa. STEEL BRIDGES 
ee and BUILDINGS 


Chicago Office, Fisher Bldg. Purchasing Dept. and Works, Canonsburg, Pa, 


New York Works: Pottstown, Pa. Philadelphia 























Be sure to read page 9 
You'll find it interesting 





e 
The Mount Vernon Bridge Co. 
ENGINEERS AND MANUFACTURERS OF 
Iron and Steel Mill Buildings and Structural Work 
Railway and Highway Bridges, Roofs, Viaducts, etc. 
MOUNT VERNON, OHIO 


THE L.SCHREIBER & SONS Co 


CINCINNATI 
STRUCTURAL STEEL === ORNAMENTAL IRON 


BRANCH OFFICES 
NEW YORK CHICAGO PITTSBURG ATLANTA 
NEW ORLEANS SAN FRANCISCO RICHMOND 


TN re CT 
rari marie tories 
aeccee MILWAUKEE, WIS. 








aanaty aT BUILDERS Ta ait ‘WORK CONSTRUCTION COMPANY 


Executive Offices: Bank of Commerce Bldg., St. Louis, Mo. 
OFFICE, 1416 FIRST. NATIONAL BANK BLDG, CHICAGC 


i 
CORRUGATED Concerts pites 
WORKS. GRAND CROSSING, ALt TELEPHONE “RANDOLPH 1488 CAP 


DRIVEN WITH AIR CUSHION 















THE MASSILLON BRIDGE & STRUCTURAL CO. 


MASSILLON, OHIO 


RIVERSIDE BRIDGE CO. 
STEEL STRUCTURES 


MARTINS FERRY, O. 
OPPOSITE WHEELING, W. VA. 


DESIGNERS AND BUILDERS OF 


Bridges, Buildings, Mill Buildings 





FLOOR 


Ae t 3 bie carl OWN IRON & STEEL CO 
On 





CAPACITY OF BRIDGE WORKS, 75,000 TONS PER ANNUM 


THE PHOENIX BRIDGE COMPANY 


"Mulder ce Bridges and Other Structures of Steel 


Works: Phoenixville, Pa.—Established 1790. 
Offices: 410 Walnut St., Philadelphia 49 William Street, New York 


528 Pierce Bullding, St. Louis 608 Hibernia Bank Butliding, New Orleans, La. 










110 State Street, Boston 
26 Victoria St., London. Eng. 
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Missouri Valley Bridge = Iron Co. 
LEAVENWORTH, KANSAS 


Engineers and Contractors 


For Bridges, both Substructures and Superstrac- 
tures, Steel Buildings, a Wharves. 


Pneumatic and Open Foundations. 


December 26, 1912 


Steel and Wood 


ta af ae ITEC 


Pr AC) CUE YR CMD OLS 
THE KINNEAR MFC. CO. COLUMBUS, OHIO 


CHICAGO PHILADELPHIA 









Shoo 


Lackawanna Bridge Co., acrrito 
General Contractors for 
Fire Proof Construction—Bridge Builders 


New York Buffalo Chicago Milwaukee ieee on 


Worden-Allen Co., suwaixer 


100 Days After the Con- 
tract was Signed, this pho 
tograph was taken. A good 
example of quick service in 


the delivery of 1500 tons o 
steel for the 16-story Walker 
Building at Salt Lake City, 
Utah. Entire order for steel 
filled in 60 days by 


The Strauss Bascule Bridge Company—Eng neers 
Specialists in Movable Bridges 
Designers of 


STRAUSS TRUNNION BASCULE BRIDGES 
104 South Michigan Ave., Chicago 


Minneapolis Steel & 
Machinery Company 
Minneapolis, Minn. 


Salt Lake City Denver Spokane 
Helena, Montana—E! Paso 


Time, Money and Material Saved By The 
: OXWELD PROCESS 


THE OXWELD PROCESS of welding and cutting metals successfully solves an 
unlimited variety of manufacturing and repair problems in all branches of the 
metal industry. It cuts the cost on thousands of operations in the foundry, ma- 
chine shop, industrial plant, repair shop and ee work, 

Booklets and full information on 


Peogtes Gee Bite. Oxweld Acetylene Co. TP Scat Berens 


Wem eee OC MUED Oe aae te: 


Of graphite of all kinds, paints, graph 
ite lubricants, crucibles, lead pencils, 
etc. IHustrated Booklets on request 


Joseph Dixon Crucible Co., Jersey City, N. J. 





Established 1868 Incorporated 1836 Reincorporated 1905 


PENN BRIDGE CO. 


BEAVER FALLS, PA, 
Contractors and Manufacturers 


Scherzer Rolling Lift Bridges 


Fulfill every requirement of modern movable briages, 
and are replacing swing bridgesand other —- 
types of movable bridges in this county and abroad 


Write us for information, sketches and estimates. 


THE SCHERZER ROLLING LIFT BRIDGE CO. 


Main Office, Monadnock Block, Chicago, U. S. A 
Cable Address: Scherzer, Chicago. Eastern Office: 220 Broadway, ae York City 


a 


0 0210) 33 20 Pemeremetiecrieinees| | CARTER CONSTRUCTION COMPANY 


CHICAGO, ILE. 
JOHN BR. CARTER, President 





BRIDGES, BUILDINGS, STRUCTURAL WORK OF EVERY DESCRIPTION 


hops Capacity 
Beaver Falls am Claysville, Pa. FOUNDRY AND MACHINE WORK 20000 Tons Per Annum 






THE FERGUSON SNATCH BLOCK 


(Patented May 22nd, 1906) 


The newest thing in SNATCH BLOCKS as well as the Sim- 
plest, Strongest and Safest. They have the approval of practical 
men who are now using them in large quantities throughout 
the country. Cheaper than the Old Style Gate Block, and we 
think it a better block. e 

Catalog and Discount Sheet Sent on Request. 
PITTSBURG BLOCK & MFG. CO, 


Star Brand Blocks 


Are Standard 


If you are in the market for blocks of 
any description— for hoisting one or one 
hundred tons—it will save you money 
to write. 


Boston & Lockport Block Co. 
108 Condor Street, East Boston, Mass. 











818 SOUTH AVE., N. S. PITTSBURG, PA. 





CONTRACTING ENGINEERS 


STRUCTURAL STEEL WORK RAILROAD BUILDERS 


BRIDGES FURNTABLES BASCULE BRIDGES General Office: 42 Broadway, New York 





Steel and Iron Sheet Piling PC usvar tapi ane wa era Ce 


for temporary or permanent installations ‘ni 


Wemlinger Steel Piling Company Rr INFOREED Nata a alas 


CONCRETE PILE vepnnentne ay ayaa 


11 Broadway, New York rs 
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| MCCLINTIC- MARSHALL 


-. Mas"tntton't? STEEL BUILDINGS AND BF 
see AN WOAL TAPRETTT: 18a eee TONS PAL 
























OFFICES, OFFICES. 
NEW YORK, N. Y., THe PennsYtvania STEEL Co. PHILADELPHIA, PA., 

Broa wa s 
BALTIMORE, MD., BRIDGE AND CONSTRUCTION DEPARTMENT SAN FRANCIS 0, caL., 

Continental Trust idg. hronicte idg. 
BOSTON, MASS., re LOUIS, MO,, 
oundnnente Street. STEELTON, PA. wm Bow, ener "Trust Bidg, 
meteor mtCk Bie Bidg. DESIGN FABRICATE ERECT onan 110 Cannon’ Street. 
Edificio de“ a Mutua’ STEEL STRUCTURES OF ALL KINDS. At Works. 





udlerCinley Manufacturing Cer 
STEEL CONSTRUCTION 


Piobargh 


Sn ee a ns eee ee 










RICAN N Broce Company or N Ew YoRK 
U: A} fs 30 Crurcit STREET, ee 





nian Pa esse tecl 
Boston, Mass., Oliver Bldg., 241 Milk St. 
Baltimore, Md., Continental Trust Bldg. “Salt Laks City, Ute, Walker Bonk Bldg, 
PITTSBURGH, PA., . ee: com eps . Wolvin Building 

Blo —— Tih Ave. 2455S. 
_ Pacific Coast Representative: 
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HOTEL MCcALPIN, 33d-34th Sts.. and Broadway, N. Y. 


Frank M. Andrews & Co., Architects © Thompson-Starret Co., Builders 
Golliek & Smith, Contractors for Fireproofing 


Clinton Fireproofing System C Type 6 
18 Acres of Clinton Welded Wire Installed in this structure 
The best fireproofing in use installed in the World’s most up-to-date Hotel 


CLINTON WIRE CLOTH CO., Clinton, Mass. 


Fireproofing Departments: 


one ALBERT OLIVER L. A. NORRIS CO. 
Ceilings 50 Church Street, New York City 835 Monadnock Bite. San Francisco 
WASHINGTON: Rosslyn Supply Co.. Colorado Building BRANCHES: 
CHICAGO: Clinton Wire Cloth Co., 342 River Street Los Angeles Seattle 


Portland, Ore. Vancouver, B. C 








Partiti 
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**Itis permanent because it is concrete.’’ 


SOLVES THE CONCRETE PAVING PROBLEM 


J NTIL the advent of Dolarway, the success of concrete pave- 
ments was questioned. They were perfect in theory but did 
not work out in practice. 


A few years ago the first Dolarway Pave- 
ments were laid in Ann Arbor, Michigan, 
and the problem of satisfactory concrete 
pavements was solved. ‘The solution was as 
simple as it is satisfactory. 

Over the concrete was spread a thin layer 
of Dolarway bitumen. This made the ideal 
plastic surface, without which concrete pave- 
ments had not been entirely satisfactory. 
The surface is not only inexpensive but its 
renewal costs very much less than the main- 
tenance costs of any other form of pavement. 


This thin sheet of Dolarway bitumen has 
proven ample to protect the concrete from 
fracture by traffic or damage by water or 


frosts. In fact, as long as the bitumen is 
maintained the concrete shows no wear or 
deterioration. 


The Dolarway method reduces the cost 
on permanent pavements 50c to $1.00 per 
square yard. 


The pavement presents a handsome sur- 
face; it is quiet under traffic; no dust or mud 
is produced; no damage by oil drippings or 
thrusts from automobile wheels. It makes a 
most satisfactory cushion for horses. 


Dolarway is the ideal material to pave 
between and adjoining street car tracks. 
Dolarway is good enough for city streets and 
cheap enough for country roads. 


Further details on request. 


DOLARWAY PAVING COMPANY 


95 Liberty Street, New York City 


Applying Dolarway Bitumen on Concrete Base, Gloversville, N. Y. 








